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PREFACE 


While there are several masterly tn^itises, mainly 
scientific, on the various natural divisions of the cocoa 
and chocolate industry, theye is no low-priced jininer 
dealing witVi* tin* whole .subji'ct 1 havt' aimed at 
producing such an introductory handbook and have 
attempted to present in n'adabk' form the mass of 
historic, scieuitific and economic facts ni'ci'ssary for a 
general ap])reciation of the industry as it exists to-day, 
While the general reader may skip the ehapfer 
dealing with the cost of jirodiiction as bi'ing too arith- 
metical, those who arc* in any way connecti'd with (Skmo 
planting will tind it th(‘ meist provoO'.itivc' ch<i]dt'r in 
the book. 1 owxi the data for this chaptei to two 
experienced ])lanters, Mr 1^ W Keith ol ('t'ylon and 
Mr Stanhope Lovell of Trinidad 
The ffontisj)i<'C(' f owa' to tlu' kindnc'ss of Mr S 11 
Davies— it is from <i plioto liy Adh.ir, of S<in b'ernando, 
Trinidad I wish to thank Messrs Fry d: Sons, Ltd , 
Messrs. Rowntree’d: ('o , Idd , and Messrs. C'adbiiry 
Dros., Ltd , for allowing iik' to n'jiroduce ])hotos show'- 
ing machinery m their factories To tlu' last named 1 
am also indebted for a niimlxT of photos showing cacao 
cultivation. I picknowk'dge with pleasure the lu Ij) 
received from several of my colleagues, m particular 
Mr. W. Pickardf'Mr E. J. Organ, and Mr. A B Hall 
I tlftink Mr. W. E. Cossons foi' nxiding the proofs. 

•A. ^V. KNAPP. 

Birmingham, 

1923 .. 
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CHAPTER I 

INTRODUCTORY 

Cocoa and chocolate do not appear to be iinportaht 
articles of commerce until one remembers that (;very 
grocer sells cocoa, and that the principal sweetmeat in 
the multitude of confectioners’ shops lo chocolate. The 
magnitude of the tradi' is perhaps better realised when 
one is reminded that tlui cultivation of cacao is the 
chief industry in siiveral of our colonies, and that a 
single firm, manufacturing cocoa and chocolatt' in the 
Midland’s, employs over 9,000 ])(‘Ople. It is proposed in 
this little handbook to describe briefly the various 
stages in this mdur^ti'y, from the cultivation of the raw 
material to the sale of tfie finished product, or - to use 
a slick phrase after the maniK.T of an American adver- 
tisement — to sketch the career of cacao from the pod 
to the palate. A short description of the cacao tree 
will be given for the benefit of those readers who 
approach the subject for the first time. This will be 
follawed by a chapter di-alpig historically with the 
main events in the development of the cultivation of 
cacao, and the manufacture of *its products. The 
remainder of the book will describe in logical sequence, 
as faj^as possible, how the cacao bean is produced and 
prepared for the market at the present time, and the 
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various processes tl'rough which irt pass(;s before it 
becomes tlie cocoa and •chocolate of commerce. The'* 
cultivation of cacao, like the manufactiire of chocolate, 
is partly a science and i)artly an art It affords 
numerous .^xamples of the unport<ince of commercial 
considerations. Whih' tlu^se, unlike the scientific and 
artistic aspects, make litth^ or no appeal ^to the finer 
instincts, they determine whether or nor an industry 
shall exist, and when they can be sublimated into 
economics, become an interesting intellectual study. 

It is advisable at once to explain the difference 
between “ cacao ” and “ cocoa.’' The correct name 
of the ‘raw product is cacao ; thus the French, Dutch, 
and Spanish call it “ cacao," the Italians " caccao," 
and the Germans " kakao." Only the English, as the 
outcome either oi confusion or laziness, call it “ cocoa." 
Whether our English ancestors thought cocoa came from 
the coconut, (or cocoanut, as some incorrectly write it. 
Dr. Johnson having given currency to this error in his 
dictionary), or whether they found the original 
Mexican word too difficult to pronounce, is undecided, 
but the mis-spelling of tlu'se words continues to confuse 
the " man in the street " to this aay. In the case of 
“ cocoa butter," as it is spelled in market reports, even 
amongst business imm and manufacturers confusion 
has arisen between the butter obtained from cacao 
beans and that from coconuts, so that scientists and 
technicians have determined to call the product from 
cacao beans " cacao butter,’' and tliT^ from the milky 
coconut " coconut oil." Even thougli a name has been 
accepted for over 200 years, it is better that it should 
be discarded than that it should cause confusion. In 
this book the writer proposes to retain the word 
" cocoa " only for the finished product, the 'Cocoa- 
powder which one purchases in grocers’ shops. " Cacao " 
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will be used to indicate the raw n^aterial, cacao sei'ds 
^ beans , it will also 1)(‘ used a dest'iiptivc adjective' 
for the tree, the'biittcr and the shell. In this way w(' 
may n'ap an advantUf^e from the se'cd of error, bi'caiise 
the use of the two spi'lhngs will preve-nt a»y })ossible 
confusion betwi'cn the raw material and the finished 
product. Tl^c whole of the .^iciitific world is with the; 
writer on tin? question of spelling, but the world of 
trade is as conservative' about names as it is about 
weights and me^asures, and slow to change without 
obvious monetary advantage'. The maiiiifacturer’s 
representative says convincingly to the grocer, “ 1 am 
sure this cocoa will ple'ase* your customers,'’ •whe^ii 
referring to cocoa powder , the' breiker says, “ (iocoa is 
up to-day,” meaning that cacao Ix'ans are' higher m 
price ; and the planter ve'iy ge-nially sftys, “ Jn.'t us go 
into the cocoa,” when he' wants you tei ^ee the' cacao 
(not the coconut) ])lantation The're is little' reason 
for the broker or planter to change the word ; they 
may evc^i be excuse'd a little' irritation at what they 
probably regard as an iiniu'cessary alteration. In this 
book the more scientific spe'lling is adopted, not from 
pedantry, but becaiise the -writer wishc'S to avoid the 
possibility of confusing any seeker after knowledge. 
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DESC RIPTION OP 'lllK CACAO TREE, ITS 
FI.OWERS AND PRLTT 

The cacao j^lantaiicm iiiiglit be; dcscnbc'cr -Jis a tropical 
orcliard It n;s('nil)l(\s an orcliard in that it contains 
trees, plantc'd at inon* or less regular intervals, of about 
15 ft to 25 ft. in luTglit, that is about as tall as, or a 
little; taller tlian, our fruit trees The resemblance 
does ],iot go much further ; here and there in the cacao 
plantation a huge; tna; towers above* the; cacao trees, as 
one may imagine oaks teiweiing above the apples The 
curieius reasein Jeir having the;se* giant trees will be 
explained late-r when cultivation is discussed. If one 
thinks of an Jhighsh orchard one may picture the black 
straggling branche's ag.imst a Neiveanber sky, or the 
brief })mk and white glory of the blossoming boughs in 
the spring sunlight, eir the* ri})e fruit hanging in the 
leafy tree on a summer’s day The cacao plantation 
is m all seasons like an orchard in lummer time, in that 
all the year round the fruit may be seen hanging on the 
tree, the branches of which are thickly covered with 
dark-green leaves. I'lie leaves are sufticiently large 
and numerous to act as an almost perfect screen to the 
fierce tropical sun, and one sti'ps with grateful feelings 
from the too brilliant sunshine outsidn to the cool shade 
under the cacao tre(;s. Tfie winter aspect of our orchards 
is never seen with cacao trees, save when they have been 
denuded by ,+Jie wind, and then they soon become 
covered with young flaccid leaves through which the 
light shows r(;d. At no time do cacao flowers make a 
brave show like our apple blossom ; they aie very small 
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^nd frail, and, like most tropical huvvims, nave no scent. 
The eye has to ieek for cacao-iloj\Trs, but when found, 
one admires them for their ])ale-pink and yellow colour 
and delicate form. They grow in tufts or clusters and 
have five yellow petals on a rose-coloured calyx. To the 
astonishment of the visitor from England, these flowers 
do not grow^tn the ends of the twigs, but spring only 
from the trunk and main branches of the treed The 
flowers usually grow from a cushion or boss in the 
bark, and may sometimes be found on the trunk not a 
foot from the ground. One’s ignorance might be excused 
if one mistook them for a novel kind of club mos^. * 

A full-grown tree will bear in one year over 6,000 
flowers, but of these only 10 to 60 will become mature 
fruit According to the Bulletin gf the Imperial 
Institute, p. 44, 1919, “ the flowers are invariably 
fertilised by- insects.” According to Dr. von Faber’s 
re.search, self-pollination is the rule. Judging from these 
figures, whatever the method, fertilisation does not take 
place vefy completely, nor do wind or other agents in 
( ross-fertilisation ajipear to be very eftective. The 
writer once ventured 4o sugg;est that the planter might 
])ollinate the flowers with a brush and thereby materially 
increase the yield. One authority pointed out that 
this might be difficult to apply on a large scale, and 
further, one cannot force nature, and the apparently 
needless waste ^as to prevent over-taxing the energy 
of the tree. Ano]Jier authority has written that ” many 
case% have been observed wl^ere numerous and very 
large clusters of young caCao fruits have begun to set, 
but where the local food supplies appear, to have been 

^ The writers of modern scumtific text-books are not always 
aware eff this fact There is an amusing drawing of a branch oi 
a cacao tree in Confectioners* Raw Materials, by fames Grant 
(1921). 

2-(14Gi^) 
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deficient, and«dymg back was inevitaDle/' Nevertheless, 
considering how vital tins question of yield is to the 
whole industry, the writer continues to hope tliat experi- 
ments in fertilisation will be made One does not 
expect to get 10,000 pods on a tree, but an average of 
80 pods would delight the planter, and this number may 
reasonably be ho])ed for. 

Flowers, small fruit, resembling gherkins, and mature 
fruit are to be seen growing side by side on the same tree, 
practically all the year round In many ])laces the 
dowers are most numerous in June, and, as the time 
taken from the opening of the flower to the jiroduction 
of the mature fruit is about live or six months, the 
greatest (quantity of ripe fruit is gathered in November 
and December, when iieojde in Ifngland are shivering 
by their fires. 

The mature fruit is a yiod about 6 ms to 8 ms. long, 
and weighs from 10 o/.s. to 20 ozs. The shape and size 
vary according to the botanic species and variety. 
The colours of the pods are remarkable for their rich- 
ness When unripe they may be as green as grass, and 
when mature golden-yellow, oiq^iaroon, or crimson 
tinged with purple Since it was christened by the 
great Swedish scientist, Linmeus, the tree has been 
known to botanists as TJieohroma cacao (Greek, theos, a 
god ; broma, food) Lovers of cocoa and cliocolato will 
consider it poetic justice that this tree should be called 
the " food of the gods ” Botanically it is classified 
thus; FAMILY: Sterculiaceae GENUS: Theo- 
broma SPE('IES Th'cobVoma cacao, Theobromafenta- 
gona, Theobroma * sphaerocarpa. The family of the 
Sterculiaceae is related to the mallows and the linden 
tree. There are only two important genera : the 
cacao tree and the kola-nut tree, the fruits of which 
very luuch resemble one another externally. There are. 
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perhaps, a score of species of Theobronia, but the only 
'.ones of commercial importance are Thfobroma cacao 
Theobroma pentagona and Theobroma sphaerocarpa, 
and of these, Theobroma cacao produces at least 
nine-tenths 6'f the world’s cacao. 

There are two principal varieties of Theobroma 
cacao, called Cno//o and I*orastcro. Thes$ #iamcs have 
been wrested from their original meaning, which was 
“ Creole ” and “ foreign,” implying respectively, that 
one kind of cacao was native, and the other imported 
from a foreign country. The use of these names in this 
sense, could only lead to confusion, and botanists have 
agreed to classify the trees according to the character 
of the pods and the seeds they contain. The pods of 
Theobroma caca<^ show small but appreciable variations 
as one passes from country to country, and out of this 
chaos the botanist atteinjits to make order by noting 
the more fundamental resemblances and differences. 
Of the various classihcations, the simplest is that men- 
tioned above, which divides into two mam varieties, 
Criollo and Forastero, and then into local types and 
sub-varieties. The table biilow^v. after Van Hall, 
illustrates this — 


THEOBROMA CACAO 


Crioli o 
Local Types 
Yenezucla ('nollo 
Ceylon Cnollo 
Java Cnollo 
Samoa Cnolk) 
Madagascar Cnollo 
Nicaragua Criollo 


Forasj r^RO 
Siib-vaneiics 

Augolcta ('J'nmdad t'orastero) 
Cuiulcamor (bottle-necked, so- 
called Truridad Criollo) 
Amelonado (melou-shapiHll 
C,jlabacillo (round and smooth) 


Criollo. The pods of this variety are as embossed 
as a crocodile’s back or the bark of an ancient- oak The 
shape is somewhat like an elongated lemon, onl^ that 
it is breiad at the pojnt where the stalk is attached and 
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tapers at the o.thd' efid. The wifll of tlie pod has ten 
* longitudinal furrows, five of \liich arc very marked ; 
it is soft and can easily be cut wdth a knihs 

Forastero. This ‘variety has less waity pods than the 
Criollo, and the walls are more woody /i character. 
The shape of the pod vanes considerably ; one kind, 
An^oleta, ijisembles Criolh^, aiijithi'r, C undca}}ior , is 
bottle-ncckec! , another Amclonado, resembles a melon ; 
and a fourth kind Calabacillo, is as globular as a cala- 
bash In a single Trinidad ])lantalion one may hnd 
not only all these kinds, but all manner of intermediate 
and indeterminate typis It is interesting, with the 
above differences in mind, to walk through a plantation 
and attempt to name tin' x’.iru'tK's One can bi'st 
determine whether one has beiai successful by taking a 
pod from the tree and cutting it Tipeii. The more 
easily one caits ojam tin* pod, the more sun; one is that 
it is C'riollo, but it is tlu' colour of the seeds inside which 
enables one to make a final decision On opening the 
])od thire is a ])leasant odour lesemlilmg melon. The 
inside of the pod, like a young clK'stniit burr or the pod 
of a broad bean, is lijual with v\hite jiulp Inside there 
are 20 to 40 seeds packed closely together. Thesi' 
seeds are also thinly coxa'ixal with a glistening snow- 
whit(‘ or pale-heliotrope pulp, so that they slip through 
the fingers with the same facility as the si'eds of a melon 
or cucumber J)n putting one* of the seeds m the mouth 
the pul]) is found to be swe'et and faintly acid. On 
biting through ifie seed oiu* tmds that it is bitter and 
astringent, ])articularly if*it*is the Forastero variety, 
and one spits it out as not lieiiig sufliciently pleasant to 
eat. This discovery strikes one as curious, since* from 
these sanm seeds are ])re])ared* those delightful food- 
stuffs* cocoa and choceilate When prepared for the 
market the cacao seeds are alwajes known ine^^rrectly 
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as beans. On ^examining the seeds after the pulp has 
,becn removed^ one finds that in the Criollo variety the 
seeds are large, plump and white, or almost white in 
coloui ; whilst the Forastcro beans are smaller, flatter, 
and heliotrope in colour (the Calabacillo sub-variety 
being the smallest and most deeply coloured) The 
simplest and most satisfactory classilicaticii for com- 
mercial j)urposes is by means of th('. colour of the seeds. 
If they arc white they are Criollo, and if they are helio- 
trope or purple they are Forastcro The weight of 
pulp-covered seeds from a ])od varies naturally with 
the, size of the pod, the typ(‘ of cacao and the amount of 
pulp ; it may be taken as being roughly one-quarter of 
the weight of the pod Thus a pod weighing 1 lb con- 
tains on the average about 4 o/s of pulp-covered seeds 
which would yi(4d about 1 .1 ozs. of the dry, cured 
cacao-beans of commerce This impresses one as a 
small amount, but tlie weight of cacao yielded by the 
tree is even more surprising On a first-class property 
the average yield of the tree may reach as a maximum, 
3 lbs a year 4'aking all the cacao trees in the world, 
it is doubtful if the average yield ^)f commercial cacao 
exceeds 1 1 lbs to 2 lbs to the tree per annum. This 
fact may well stagger the ('conomist and cause the 
would-be plant(ir to pause The reader will wonder 
how the planter makes the cultiv<ition of cacao pay, and 
may inquire how vast a multitude of pcopl'e are employed 
to look after the 5()0,00(),00() cacao ti;ees required to 
produce the crop An alteuiipt will be made to ans,wer 
these questions m a later chapter 



CHAPTER HI 


OUTLINE OF THE HIS TORY OF COlt^.v 
AND CHOCOLAIE 

I. BEFORE A.D. 1500 

The Origin of Cacao Cultivation and Chocolate 
Preparation 

The early history of cacao is lost m antiquity If we 
may believe the Mexican mytliology (much virtue *in 
an if), chocolate was consumed by the (iods in Paradise, 
and the seed of cacao was conveyed to man as a spt'cial 
blessing by the Ood of the Air The*problem of dis- 
covering the original home' of the c.icao tree is generally 
admitted by1:)0tanists to be lieset with well-nigh insuper- 
able difficulties. Various writers state that they have 
seen cacao growing wild in Central America, in Mar- 
tiniipie, m Trinidad and in Ciuiana, but the evidence 
that these trees were not desctmded from cultivated 
trees is considered mconcliisive On the whole. Von 
Humboldt's belief that cacao was indigenous to the 
forests of the Amazon and Orinoco remains to this day 
the most acceptable theory h'rom this region it was 
probably taken.by wandering tribes to other parts of 
tropical America. Thus it is wt'11 known that the 
Aztecs of Mexican and the Incas of Peru cultivated 
caca?). Cortes, that bra\;(^ IfUt callous conquistador, 
made in 1519 the discovery that, cacao was widely 
cultivated in Mexico, and the drink prepared from it 
consumed in large quantities * by Mexico's ruler, 
Montenuma, and his court Such was the knowledge 
of both cultivation and jireparation disnlaved by the 
11 
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Aztecs, that one can only conclude A had already been 
grown by them for maryj generations. / 

De Candolle, in his Origin of Cultivated Plants, asserts 
that the cacao tree has been cultivated in America for 
3,000 or 4,^J00 yiTirs — a prodigious period, hard to con- 
ceive. Certain it is that many chieftains of Mexico, 
either Toltecs or Aztecs, must hav(^ consumed chocolate 
before Montezuma indulged his fancy fod'ihis delicacy, 
but, until Columbus discovered the great continent of 
America, Fairope knew nothing of the Western hemis- 
phere and no lAirojx'an had ever seen a cacao bean. 
The Aztecs, besides tlnur vast jEilaces and ingenious 
forts, poss('sse(l other evidences of a civilisation equal, 
if not superior, to that of Euroiie In spite of these, 
and of the fact that they had elaborated independently 
th(^ art of picture-writing, their early history is a mere 
distillation of rumour ” Tiktc' is evidence that they 
coiKpiered the more peaceful Toltecs, and hrst reached 
the City of Mexico in 1324 How and when they 
acquired their knowledge of cacao dvv (qien que^^tions 
Where' history is vague; and inde'linite, the imagination 
elaborates its own forms whe'n the' mind peers with 
eager eyes into the dark caverns of the; past It is 
jirobable that m ancient times, long before the Britons 
had learned to daub their beidies with woad, an early 
Aztec eir possibly a Toltec, who was m the habit of 
quenching his thirst by sucking the juicy pulp of the 
seeds m the cacao pod,^ accidentally threw some into a 
fire. Soon he became' conscious of scinted odours and 
a spicy air, and, having ‘found their origin, tasteef for 
the first time the roasted bean. One can but admire 

1 " We met with no tribe on the Orinoco that /prepared a 
beverage from the seeds of the cacao tree The stivages suck 
the pulp of the pod and throw away the seeds ” Von Huntooldt’s 
Travels m America (1799-1804). 
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his dietetic coiira^. ‘His statue •should stand beside 
•those of the men who first consumed a mushtoom, a 
tea leaf, and a*coffee berry Often by accident, when» 
he was sucking the' raw seeds of cacao, his teeth must 
have bitten througli the pulp into the mtej^or, and his 
palate have perceived an unpleasant bitter flavour. 
Now, how('.^cr, lu^ would fi*id that the roasted sei'd, 
although stilf bitter, had acquired a veay attractive 
aroma and taste After that experienci' he would be 
always flinging cacao seeds into the tire, and little by 
little would learn to roast them to just the right di'gree 
to suit his taste Later, a man of more delicate digestion 
would grind the beans and tlu' beginnings ©f flie 
manufacture of chocolate would be established. 

2. THE SIXTEENTH CENTURY 

The Spanish gain Knowledge of Cacao and Chocolate 
from the Mexicans 

Colurgbus not only discoviTcd America, he also 
discovered the cacao bean and brought a few home to 
Spam with him as curios from the new world What 
remark King Lerdinand made whcTi he saw these' brown 
beans, which somewhat resi'inble almonds m ajijiearance, 
is not recorded IWssibly it was not very comj)h- 
mentary It was the adventure of another Spaniard, 
Cortes, that revealed the probable commercial imjior- 
tance of these strange seexls It has aheady Ik'Ch 
mentioned that •Cortes, in his ruthless coiicpiest of 
Me.^co (1521), encouiitere<^l ^lie Empeior Monte/.iima, 
who entertained him royally This coiiteinjiorary of 
Henry VIII, this chieftain styled empepor by his con- 
querors. worth more than a passing reference because 
of th%important part which the drinking of chocolate 
played in his feasts. Montezuma was “ haughty and 
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fiery proud,” with tlstes as magnificent as his pride, 
and his' imperial 'sway ‘was like that of an Orieutal^ 
'despot, both in severity and splendour. Prescott, in 
his classic work on The Conquest’ of Mexico, states 
that ” the ;un])eror took no other beverage than the 
chocolatl, a potation of chocolate, flavoured with vanilla 
and other spices, and so puDpared as to be j^educed to a 
froth of the consistency of honey, which gradually 
dissolved in the mouth and was taken cold.” At one 
banquet they brought in SO great jars and drank it 
from golden goblets, while 2,000 jars were served to the 
guards and attendants So writes Bernal Diaz del 
CakillO, who was present at the feast. And reading 
between the lines one knows that the Spaniards, despite 
their arrogance, were impressed WhethiT they 
enjoyed this ami'zing beverage i^ another matter, for 
one must remember that it contained no sugar. The 
Aztecs had never seen a sugar-cane, although the 
Spaniards knew it well, having a few years before 
introduced it into the West Indies . 

The Mexicans used cacao beans, as others use cowrie 
shells to-day, as a medium of e^xchange. The lords 
of Mexico paid tribute to their emperor m cacao beans. 
It is not easy to fix the value of this currency. One 
reads that a tolerably good .slave could be obtained for 
100 beans, so either .slaves were cheap or cacao dear. 
A more exact idea of their value can b(A obtained from 
the statement of Thomas Cavendish (1586) to the elfcet 
that 150 beans were exchangeable for^a Real of Plate 
(about 6d). This would *lTia*ke the cacao worth about 
Is. 4d. a pound. Considering the purchasing power of 
a penny in the' 16th century, one can agree that tho.se 
who drank chocolate * then were, both hte/ally and 
^ metaphorically, drinking money 

The Spaniards with Cortes, and others who came 



* history oe» cocoa and chocolate 


,15 


later, scented pi;ofif. They noted* how Jhe tree was 
ctiltivated, and watched how flius drink, this cUncolall, 
as the Mexicans called it, was prepared. The 
Spaniards were thus the hist Europeans to gain know- 
ledge of this remarkable drink, which was at/bnce both 
substantial belly-timber and kick-shaw. Quick to 
appreciate ii^^ commercial ]:^ssibHitics, they planted 
cacao in other of their foreign possessions Witli all 
‘the hnesse of their race they kept the methods of culti- 
vation and preparation a secret for nearly 100 years, 
so that though popular in Spam it was practically 
unknown in other countries until the next century 
Those who sing the (heights of Elizaliethan England 
should remember that it lacked many priceless things, 
for example, tea, the solace of old maids , coffe(' that 
“ makes the politicians wis(^ ; the '^^rosaic potato, 
the housewife’s stand-by , and above all, man’s most 
useful weed, tobacco, and woman’s most luxurious 
necessity, chocolate Cacao was, however, mentioned 
in one or two placis, namely, m MS. m the British 
Musuem entitled A ]’oyai^e to ilic Wesi Indies and Kcio 
Spain ( Yucatan) nuulc by John Chilton tn the year 
1560, and m the book by Bernal Diaz del Castillo on 
the CoiKjuest of Mexico (E568). In a treatise by 
Clusius (Charles 1’ Echise ") on Plantac exotuae (1582) 
cacao seeds were figured for the fust tiiiu' 

The earliest illustration of the cacao tree occurs m 
a book entitled The History of the Neic World, which 
was originally piflDlished m \'cnice in 1565. In this 
book, the author, Cdrolartio* l^enzoni, describes his 
adventures in tropical America. He mentions that 
Nicaragua contains an incredible luimbhr of parrots, 
and also two things not found efsewhere in the Indues 
“ save *10 Giiatimala, Cape Fonduri (Honduras) and 
Mexico and along the shores of New^Spain ”, a peacock 
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and “cacanate.”^ ’'No one seems ’co have pointed out 
that the word in the texl of Benzoni’s book “ cacauate '^ 
is almost certainly d printer’s error/ What Benzoni 
wrote was probably cacauatl, which the reader will 



CACAO TREE AND SHADE TREE 
(I'rotn Benzoni’s History of the Scio World, 1SG5) 

note the draughtsman has incorrectly written as 
cacamite. Whether this be true or no#; cacauatl was the 
Mexican name for the cae-ao4ree, and all nations dtTive 
their words for cacao from this source. Benzoni 
observed the use of larger trees to shelter and shade 
the cacao tree. He states that they doublecj^down the 

^ “ Cacauate ” is incorrectly spelled “ cacavate ” iti some 
translations 
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head of the largty: ttt'o ‘to arcomj)li^ii this^ as is shown 
irt the illustration Tins see ins* incredible, yet lienzoni 
was an honest man and a careful observer 

The method of pr(;|xirin^ tin* drink was naturally 
primitive. The b(\ms wctc dried m the/’sim, and 
then roasted in an eartlien pot The shells of the btcins 
were then rcnii^ved and th(' l)(\fns pwyund m the following 
manner • the cacao was placi'd on a Hat or conca\a' 

* stone, and another stone, sh.qied like a rolling ]mu, was 
rubbed to and fro Uj)on it 'I'lie Mexicans used llu' 
same kind of stones for grinding maize ^ The lupiid or 
paste so obtained, mixed with spices, was kneadtal into 
cakes with the hands and allowed to solidify A’pieci^ 
of one of these cakes was triturated and mixed into a 
froth with water with a s])ecial stirrer or whisk, a kind 
of combined grinder and swizzle stick, failed a molvnct 
This was pre^imably a Mexican invention, as it is always 
exhibited in the old pictiin^s of Miexicans Honest old 
Benzoin sa3^s that at first, much to the natives’ amuse- 
ment, hf! refused to tasti' this drink, consideiing it 
•' more suitable for pigs than for men ” " But,” he 

adds, SLibsecpitaitly,, wine failing, and unwilling to 
drink nothing but water, I did as otheis did lln; 
flavour IS somewhat bitter, but it satisfies and refreshes 
the body without mtoxic.itmg The Indians esteem it 
abo\n cv'crything, wlu'rever they are accustomed to 
it ” • 

The Indians ^s Columbus called the natives of 
tropical America, thinking it was another jxart of India) 
were the first to esteem ch4t:ol!ite, and then tlu‘ Spanish 
began to value it highly It will be explained how, in 


^ Hence iiossibly the curious error m \an Hall's well-known 
book Cacao, m which tlie repioduction of the illustration 
from Benzoin's book, showing tlu' method of making bread fiom 
maize, is entitled “ Indians roasting an^l kmaiding cocoa 
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the next century, the rest of Eiiro^pe followed suit. In 
engravings in old bod^s the Mexican Indian alwa;^s 
stands for chocolate, just as the Chinaman stands for 
tea and the Arabian for codec The association of the 
Aztecs w^di chocolate will remain for all time, though 
ciinously enough no manufacturer appears yet to have 
used the name/E/cc to designate a brand^of chocolate. 

3 . THE SEVENTEENTH CENTURY 
Chocolate becomes a Fashionable Drink 

With the decline of the power of Spain the methods 
of making drinking chocokite gradually leaked out, and 
the information was spn^ad all ovtT' Europe, not only by 
travellers and monks, but also in learned treatises on 
the subject H-itherto, as w'e have seen, the references 
to chocolate had been casual and scattered, but now, for 
the first time, works devoted entirely to cltbcolate began 
to appear. The first of these, entitled Del Chocolate, 
by Cardenas appeared in 1609, and, being published in 
Mexico, jiassed almost unnoticed. In 1631, there was 
published in Madrid a book on chocolate wEich became 
the standard work of the cenfury. Its author was 
Colmenero, and the title of the book when translated 
into English was A Curious Treatise of the Nature and 
Quality of Chocolate. It wais translated into many 
languages and passed through several editions.^ The 
following recipe taken from this book gives one an idea 

^ It was translated jnto JOighsh by Don Tliego de Vades-Forte 
(J Wadsworth) in 1640, into F.-rench by Rene Moreau in' 1643, 
into Latin bv J (4 Volckamer in 1644, into Italian by A. 
Vitrioli in 1667 Then came Sylvestre Dufour, who gave it new 
life by pubhshiri’g it in 1671 along with treatises on coffee and 
tea. This compilation was so popular that it wa^revised and 
published again in 1685, 1688, and 1693 In 1685 it was 
translated into Latm by J Spon and into EnglisR by J. 
Chamberlaine. 
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of the charact(ir f)f the beveragi prepared from the 
tacao bean in tjie seventcentlf century . 

-Take a hundred cacao kernels (that is about a quarter of a 
pound), two heads of Chili oi lonp jieppers, a handful of anise or 
orjevala, and two of niesachusil or vanilla,- instead, six 
.'Alexandria rosiss, powdered,-— two drachms of cinimmon, a dozim 
almonds, and as many hazel-nuts, a lialf-poiind of white sug.ir, 
and annotto ^moiigh to (olonrAt, and voii have the king of 
chocolates * * 

From an Englisli edition we liMrn that the new 
drink, chocolate, was taken frccpiently at Oxford in 
1650, that is a year aftiT King ('harles was beheaded. 
The first cocoa house was advertised in 1657, and w.is 
to be found in IFshopsgate Street in Oucen’s’ Head 
Alley Other houses, both in lauidon and Amsterdam, 
were soon opened, and chocolate became and remained 
a fashionable drink, the different cho?olatc houses and 
clubs beingj:he resorts of cliaractcaistic sections of the 
elite. This was about the time that the frequenting 
of coffee houses was passing from the fashionable to 
the populace, and the elegant and refined began to 
forgather at th(' chocolate houses After the Restoration 
the price of chocolate^vas about 10s to 15s a pound. As 
chocolate was new, costly and delicious, one can under- 
stand that it added to the self-satisfaction, already 
exquisite, of those wlio sipjicd it. 

The seventeenth century saw cocoa pass triumphantly 
through the^ war of wit that all new things must 
encounter. Those who knew a little praised it as a 
poe^ sings of his love, and those who knew less con- 
demned it lavishly out of-fhe* wealth of their ignorance. 
According to some writers one could live fully on 
chocolata alone ; it quenched the thiPst and allayed 
fevers ; i^was the milk of old men, and was a hive of ^ 
secret^virtues. On the other hand, Joseph Acosta m 
his Histone of the East and Wcst^Indics, 1604^ wrote ; 
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“ the chief use of thih cocoa is in a clrincke which they 
call chocolate, whereof they make great account; 

' foolishly and without reason ; for it is loathsome to 
such as are not acquainted with it, having a skumme or 
frothe thathis very unpleasant to taste, if they be not 
well conceited thereof.” 

vSome writers passed frChi depreciation r^o denuncia- 
tion. Thus Joan Franc Rauch, in 1624, published m 
Vienna a treatise condemning chocolate as a violent 
inflamer of the passions, and asking that the monks 
should be forbidden to drink it AnothiT writer com- 
plained that the very addition which had made chocolate 
populclr, namely sugar, had destroyed its value, because 
sugar was a corrosive salt and a hypocritical enemy of 
the body In spite of these diatribes, from being drunk 
chiefly by wealthy epicures and cranks, mainly as 
physic, chocolate became widely apprecia^ted, and by 
the end of the century its cost and rich nature alone 
prevented it from becoming universally popular. It 
should be noted that the original Mexican beverage 
was a coarse mixture, generally containing no sugar 
and often flavoured with hot spices, and that it was 
served cool or as cool as the tropical climate permitted. 
Such a drink could never have' found favour m Europe. 
Served hot, with a generous helping of sugar, everyone 
agreed with Mr. Samuel Pepys that “ jocolatte ” v/as 
” very good.” 

Many of the chocolate houses in later days became 
famous as clubs. Most readers will have hearc^ of 
White’s Chocolate House,' adloining St. James’s Palace, 
and of the ” Cocoa Tree ” Club, 64 St. James’s Street, 
Piccadilly. 

Although the use of chocolate spread ovrf Europe, 
Spain continued her hold on the trade. The whole of 
the raw cacao was obtained through Spain from tropical 
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America until io\^ard* the end ttf the seventeenth 
century. It seems probable tlAt the English chocolate 
houses purchased their chocolate ready-made, from ^ 
Spain or France. That the greater part of the chocolate 
was imported is indicated by the fact tli/.t the first 
duties were imposed not on the importation of raw 
cacao, but the sale of tlfc imi^hed product. Thus 
in 1660 parliament granted to Charles II a duty of 8d. 
on ev(Ty gallon of chocolate made and sold, and in the 
reign of William and Mary (1690) a law forbade the sale 
of drinking chocolate without a licence Although no 
doubt here and there individuals ground their own 
cacao beans, it was not until the next century thht tlie 
manufacture of chocolati' w<is the general rule in Britain. 

4. THE EIGHTEENTH CENTURY 

The* Passing of Preparation by Hand 
During this century choi'olate began to be made and 
sold in Ettle shops in many towns in luigland, and m 
one instance at least the shop developed into a small 
factory using a stei^m engine to drive its grinding 
mills It would be interesting to attemiit to trace 
what were the factors winch determined that, of many 
small makers. Fry A Sons in England (foimdirl 1728) 
and Walter Baker A Co. m America (founded 1780), 
should siirvn e^and flourish continuously right down to 
the present clay. They resemble one another in that 
the;^ were both founded by doctors, and in that they 
were the first chocolate** mTikers in their respective 
countries to establish mills run by water-power. The 
doctors of those days were generally apothecaries, and 
hence wcT*i naturally fitted to become chocolate makers 
They’^ere experienced m the use of mortar and pestle 
for grinding, had knowledge of havourines and soices 
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and were generally adf\t:>ts in the art of mixing con- 
fections, for a confeption originally wes an unpleasant 
medicine made palatable by the in^e of sugar and aro- 
matic substances. When Dr Josej)h Fry began to make 
chocolate in 1728, having secured a valuable patent from 
Walter Churchman, the whole of the work was done by 
manual labour. A chocolate factory \.as built at 
Steinhunde by Prince Wilhelm von der Lippe in 1765, 
and the firm of Lombart, “ la })lus ancienne chocolatene 
dc France,” was founded in 1760, but apparently, in 
both of these factories, the whole of tlie cliocolate- 
making was done by hand Cacao beans are by no 
means easy to grind, and the introduction of water 
pow'er to drive the mill must have been a great step 
forw'ard. Messrs Fry had their famous ” water engine ” 
at Castle Mills, Bristol, and Dr. James Baker had his 
on the Neponset River, IkS A. l^y about 1770 Watt 
had perfected his steam engine, and in 1795 Messrs 
Fry made a further step towards mass production by 
erecting one of these ])owerful engines, the' first m 
Bristol, for what the chroniclers of the time described 
as the ” trifling object of grinding chocolate.” 

The pric(' of chocolate was low'ered during this 
century ; for example, that produced by Walter Church- 
man’s patented process in 1730 could be sold, the plain 
kind at 5s. a lb. and that with vanilla at 6s. a lb. High 
excise duties continued to hamjier the tT-ade. In the 
Huinblc Memorial of Joseph Fry, 17,7^, he states that 
not only do cacao beans pay 10s. per evvt. duty, biP the 
chocolate obtained from them pays 2s 3d. a lb. He 
adds that ” smuggling is vastly increased in Bristol 
by a desperate Hang of Villains ” and ^ that the 
smuggled chocolate was daily hawked about the 
streets of Bristol, Bath, vSahsbury, Worcester, and Bir- 
minglu m With uich high duties levied upon it, 
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•chocolate coiikr not be sold nt a price low ctiough to 
suit the income.') of the mass of t»he people, and it is not- 
surprising to hnd tliat the total quantity of raw cacao 
imported into (ireat Britain by the (md of l;Vis centuiy, 
did not exceed 100 tons per annum. 

So far in this history, wl^enever chocolate has been 
mentioned, *t^e reference has bt^en to chocolate for 
drinking piirpioses Chocolate for eating and cocoa 
])owder wctc both as yet unknown to the public The 
absence of th(^ former may ]K)ssibly be accounted for 
in this way . chocolate cannot be moulded unless it 
contains about 25 per cent of cacao-butter If.thi'? is 
obtained by mixing cacao beans and sugar, w(' re(iuire 
to have jiresent about 50 jier cent of cacao bean, which 
makes a chocolate too bitter for eatmg to satisfy the 
public taste. It liecame possible to produce an eating 
chocolate s\^3et enough to lie p.ilatable, only when a 
supply of cacao-butter was available I'ins did not 
occur until the next century, and was intimately 
connected with the production of cocoa powder. 

5. FROM i8oo*TO THE PRESENT DAY 
Popularity Achieved and Perfection Approached 

Since 1800 the rise' to popularity of cacao prc'para- 
tions has been steady and continuous Of innovations 
and changes, •'fliose which have had the most marked 
eflect in incrcasjig thci consumption of cacao arc as 
foiled' - , • 

1. The introduction by Van Houten in 1828 of cocoa- 

powdc'r as we now know it. • 

2. The rc'duction of the duty do a low hgure which 
was n^^mtainc'd constant for numbcT of years. 

3 The great improveme'uts which have taken nlace 
in the methods of transport 
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4. Improvements in j the manufacture of eating 
chocolate. . ^ 

The beverage, chocolate, had one quality to which 
objection was often made. This was the richness due 
to the presence of a superabundance of fat, and, when 
Van Houten hit upon the idea of pressing out part of 
the butter, he oiitaiaed a product wIucIn gave a more 
easily prepared and more palatable drink. The British 
Government have always believed in cacao for the Navy, 
and m the early years of the nineteenth century the 
amount taken l)y the Navy formed the mainstay of 
British consumption. In 1830 the British Navy con- 
sumed 176 tons. The British sailor to this day is given 
the old-fashioned chocolate, and excellent fortification 
it gives him against the salt breezes. A land-lubber 
would hesitate to sip this rich drink, on which floats a 
layer of fat ; he would always prefer the lighter beverage 
obtained from cocoa powder, and one suspects that most 
sailors would also. The method of cocoa production 
by pressing out part of the butter was not adopted m 
England until 1866, when Cadbury Bros introduced 
their " Cocoa ]£ssence.'' Fry & Sons adopted the process 
for theii “ Cocoa Extract ” two years later 

Another, and older, method of reducing the fatty 
richness of the ground cacao bean was to mix with it 
some cereal product. This had been done from the 
earliest times ; thus the Mexicans usofl. maize. This 
addition, however, was condemned,, even as early as 
1685. In J. Chamberlaine’s translation of Colme^ero’s 
book, it states : “ those that mix maize in the chocolate 
do very ill, for they beget bilious and melancholly 
humours. It is certain that it begets Choler and Windy- 
ness, and that they do not make use of this ingredient 
but for their own profit and the quantity of the 
chocokte.” The oebjection to maize on the ground 
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that it produces b^iousness is amysing, but the motive 
^or adding it is shrewdly statcfl In 1837 Daniel Dunn 
invented the use of arrowroot in place of maize and 
described the mixture as '' soluble cocoa." The battle 
for public favour between cocoas containing farinaceous 
material, and those which consisted simply and soUiy 
of the cacao-bean from whicli,]xirt of the butter had been 
expressed, wfs a lengthy oni', bu\ it was evident that 
the victory had been won by the lattiT, from the day 
that it became recognized as a punishable offence to 
sell anything under the description of cocoa which 
contains any other substance than the cacao bean, unless 
the presence of these substances is fully disclosed • 

The author keeps in allectionatc memory the thick, 
heavy, glutinous liquid c.illed cocoa that he once drank 
in his early youth ; it was as stiiid^i as gruel. These 
mixtures of sugar and starchy foodstuffs with cocoa 
were very popular until the introduction of the juire 
cocoas, which hav(' slowly lint surely gained the day. 
The mi,\tures continue to occupy a place in the national 
dietary because of their low price. 

While chocolat(' for drinking is an ancient beverage 
which Europeans first .saw,’ and possibly heard, drunk 
by the Aztecs over four centuries ago, chocolate for eating 
is a comparatively iiiodc rn invention, and was not manu- 
factured in England until after Queen Victoria came to 
the throne. The exai t dat(' is a matter of conjecture ; 
Ery & Sor^ certainly sold “ Chocolat Delicieux ^ 
Manger " in 184^ and Cadbury Bros, displayed chocolate 
at 5n exhibition in Bingk'^ Ifeill, Ihrmingham, in 1849 
The circle of consumers in the latter half of the 
eighteenth century was widened by the reduction in 
price maeje possible by low dutic’?;. In the first few years 
of th^ century, cacao bcsins jiaid a preferential excise* 
duty of Is. lOd. a lb. if from British Possessions and 



26 


THE COCOA AND CHOCOLATE INDUSTRY 

5s. lOd. a lb if from foreign countries, while the customs 
also daisied 2.Vd a lb. oi^^ entry for honte consumption » 
Commerce in cacao was unsettled by' the continual 
alteration of these duties, until m 1853, Gladstone hxed 
the uniforu^ rate of Id a lb This remained constant 
for over 60 years, and would doubtless have continued 
to the present day but for the Great War. Ihider these 
fair conditions the charms and virtues ' f ’ cocoa and 
chocolate have become universally recognised and the 
consumption has increased by leaps and bounds, until 
to-day it IS four hundred times as great as it was a century 
ago Much has liecii written m ])raisc of cocoa and 
cho/:olate. To those who have examined the diy 
statistics of consum])tion all these words are unnecessary 
It is one of those cases where a column of figures is more 
convincing than cL.vohune of rhetoric 

.1 Hundred Years of Cat ao Consumption 
in Great Britain 

Tons 


1822 

120 

1830 

170 

1840 

910 

1850 

1,375 

1800 

1 ,442 

1870 

3,099 

1880 

4,713 

1890 . 

9,029 

1900 

10,888 

1910 

24,590 

1920 

50,05 1 

1922 

50,530 


To the planter with his eye ever on the market price, 
who knows how rapidly tl^e production of cacao beans 
has increased, the above figures are cheering. He likes 
to hear that plenty of cocoa is being drunk, for he knows 
that it takes 2 lbs of keans to product^ 1 lb. of cocoa* 
^powder. He is not so much interested in dhocailate, 
because it takes only about 10 ozs. of beans to produce 
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1 lb of chocolate. .The planter should note, ho\vev(T, 
iHiat it is the cTocolate indiiitry which* absosbs the 
cacaci-bntter width is a l^y-jirodiict of the cocoa industry 
The chocolate indu^ry not only absorbs it, but alsc 
pays a high price for this by-product, which th>is enabh's 
C(^.oa-powder to be sold at a figure which^encoiirages 
consumption ^ 

Chocolate t(^ eating can be regarded either as sugar 
I added to cacao or as cacao addl'd to sugar The makers 
of cocoa naturally became' m.ikers of eating chocolate' 
The three greatest firms m Jingland have always run 
the' two interdependent mdustru's, cocoa and chocolate', 
side by side, but in recent years a number o^ con- 
fectionery firms have develeiped choceilate as an impeir- 
tant side line One of the okU'st of these is Messrs 
Joseph Terry Sons, eit York, who ivere founde'd m 
1767, and were knewvn fe>r over 100 years for the'ir 
candied jieeR and lioileel-sugar swe'cts before they 
built their chocolate factory in 1886 

Two iipportant events in the history of ('ating chocohite 
will only be casually mentioned lu're , one is the inven- 
tion of milk chocolate' by M I) Peter of Switzerland 
in 1876 , the other is^tlu' introduction of the so-called 
“ fondant " chocolate's, beautifully smooth productions, 
which in the last few years have jiractically driven the 
coarsely ground chocedate' from the market. Both of 
hese will receive further comment when the; 
manufacture chocolate is discussed 

All writers on tiie history of cocoa and chocolate are 
mde'fited to the late Richgrel Cadbury for his volumes 
entitled Cocoa . Al! about it, by Historicu^ (1892) It 
is packed with curious old (jiieitations tjiat make it a 
mine of delight to the cocoa historian and must have 
entailed many peaceful hours of reading. It is not 
easy to picture a successful business man, in the full 
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stream of his career, poring over ' the old books and 
manuscripts in the ' British Museum. The three 
^ principal English cocoa and chocolate firms, Messrs. 
Cadbury, Fry, and Rowntrce, have' all been founded by 
men of cfieracter, all Quakers as it curiously happens, 
possessing a broad interest in humanity. Possibly the 
late Richard Cadbury found relief from tfie turmoil of 
business and the roar of the grinding of mills in the 
tranquil seeking after knowledge and the lisping of 
turned leaves. He may be taken as a practical 
illustration of one who followed the Shakespearian 
precept ; 

' No prolit grows where is no pleasure ta’en ; 
lu brief, sir, study what you most affect 

The Spread of Cultivation. It would not be fitting to 
close' this chaptdi without some reference to the growth 
of cacao cultivation In the 50 years that followed the 
discovery of America, the cacao tree was found to be 
growing in many places in the tropical parts of that 
continent, for example, in Brazil, Ecuador, Venezuela 
and Mexico. It does not, however, appear to have 
been introduced into Bahia until 1780. 

The Spanish were the first to begin planting cacao in 
other countries They are rcport(',d to have planted it 
in the West Indies, in Trinidad, as early as 1525, and to 
have introduced it into the East Indies in Celebes in 
1560. It was no inconsiderable achievement to carry 
the live cacao seeds half-way round the world, a 
journey which in those days would take several months. 
It has not thrived there* bet Java, only recently of 
importance as a cacao-growing country, owes its 
first cacao plantations to this enterprise. 

In 1634 the Dutch ‘took possession of tha island of 
‘ Cura 9 ao (where the famous liqueur oranges gro>) and 
made this a port for the passage of the produce of 
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tropical America tg- Europe. It v^as thus the Dutch 
who stimulated the Spaniards in Venezuela to grot/ 
cacao, and it was mainly due to the energy of the Jesuit 
missionaries — who engaged natives to form plantations 
on the i orders of the Orinoco — that the industry 
thrived, and Venezuela began to ship cacao to Europe. 
About this time the Spani^xds planted cacao in Jamaica, 
and somewhat later, “ in 1665, in Dominida, and in 1671 
in the Philippines. 

In spite of this activity in planting, practically the 
whole of the cacao consumed by Europe came from 
tropical America, until the stimulating event in 1679. 
Tins was the arrival in France of the first crop from 
Martinique, the French having begun cultivation there 
in 1660. By the end of the eighteenth century this 
island had become very valuable to France, and, together 
with Santo Domingo, where the French planted cacao 
in 1665, produced practically the whole " of the cacao 
consumed in France The French were also responsible 
for planting cacao in Surinam in 1684, in FreneJ^ Guiana 
in 1734, in Madagascar m 1800, and in Cochin China 
in 1870. 

At some time in the sixteenth or .seventeenth cen- 
turies, the Spaniards introduced the cacao tree into 
Fernando Po, and although the output of cacao has only 
in receilt years reached more than moderate dimensions 
there, its presence in that island led, in the nineteenth 
century, to the starting of cacao cultivation in other 
parts of West Africa, and this has had enormous con- 
sequences in the twentieth century. It appears tofiave 
been taken from Fernando Po to the small island of 
Principe and thence in 1822 to San Thome, where, under 
the Portuguese, it has flourished, until at tHe present 
day, of all the countries in the world, San 'fhosae pro- 
duces in relation to its total area the greatest number of 
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tons to the square mjje. . With less than half the area 
of bounty Surrey, it is the fourth largest protlucer in the 
world. , The first cacao jdantcd in ihe Gold Coast was 
also brought from Fernando Po. This was as recently 
as 1879, but the development here has been ajnazing, 
and* the Gold Coast now yields one-third of **1110 total 
production of the world The .original cacao grown in 
the Cameroons*ai 60 came most probably from Fernando 
So. 

While half the cacao produced m the world is grown 
in British Colonies, the British have had onty a small 
share in the original planting One instance, to their 
credit, not yet mentioned, is the case of C(;ylon, in wl.iich 
cacao from Trinidad was planted in 1834 

A map of the world sliowing the twenty principal 
cacao-producing countries will be found ,:i>n p 29. Ihc 
relative importance of the v.irious ])r()ducing areas n 
roughly indicated by the size of lettering. 



CHAPTER IV 


THIS, RAW MATERIAL — CULTIVATION OF THE 
CACAO BEAN 

In this chapter it is proposed to deal wRh the cultivation 
of cacao as practised to-day. The word cultivation 
conveys the idea of careful tilling of the soil, the applica- 
tion of manures, and generally the attention to all the 
details that keep the plant healthy and increase the 
weld. In this sense the word cannot be fairly used in 
relation to much of the cacao produced in the world. 
There arc many cacao planters but few cacao cultiva- 
tors. Roughl3^t one may say that cacao receives the 
same amount of cultivation, and the same varying 
degrees of attention, as the trees in our English orchards. 
Mr. Barrett once said to the planters of Trinidad, 
“ Gentlemen, you have not cultivated cacao,, you have 
only picked it.’' This pungent remark was doubtless 
intended to sting the Trinidad planters into greater 
activity ; it would have been literally true if spoken to 
many thousands of cacao producers in other parts of 
the tropics. Yet in all countries a little care is taken, 
and such things as are traditionally considered beneficial 
are either done or intended to be done. Agriculture 
is the growth of centuries and the ways' of men change 
slowly. In some parts of tropical !kmerica the way of 
cultivating cacao has bcen-the same for several hundred 
years. Gradually, in each country, a method of 
cultivation and preparation for the market has been 
evolved suitable to‘ the environment. I^ach method 
has distinctive features. As it will not be piissible in 
the space at our disposal to describe all these methods, 
32 
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ai^ attempt will be made to give l^ic mo^t approved 
procedure, with aij occasional nofe on some of the" more 
imporfant variations. 

Where does Cacao Thrive ? The first question which 
tliQ would-be planter has to decide is the c^i^ice ot a 
suitable site. Cacao is essentially a native of tlu' 
tropics, and plantations are ftnhke]y to be successful 
outside the narrow margin of 20' north or south of th(^ 
equator. The mean shade temiierature should be about 
80^ F. and the temjierature should very rarely rise or 
fall more than 15° F. abov(‘ or liidow this point The 
ground should preferably be a few hundred feet above 
sea-level, but the altitude should not exceed a thousand 
feet. Usually, as in Trinidad, which is about 11° north 
of the Equator, cacao does not bear well at a thousand 
feet, although on the Ihpiator, in SaTi Thome, it is 
possible to ciitivate it at that (devation, and in platans 
in Java and Venezuefi eviai higluu 

The cacao tree is very sensitive to wind Like other 
trees it cannot stand against hurricane or tornado (3n 
the Gold Coast and in Jamaica cacao is grown in sjiiti' of 
occasional hurricanes %nd tornadoes, but these are only 
exceptions that prove the iiile, and a sheltered position 
should always be chosen So sensitive is the cacao 
tree to the cCects of the wind that it cannot thriv(‘ in 
a steady tradi; wind such as blows over a flat island like 
Barbados. Ij^lourishes in sea-air, not in sea breezt^s , 
and the same jirolilem faces the planter as faces the 
ven^lating engineer - to provide plenty of fresh air 
without a draught. A gentle slope in a valley is 
generally ideal because it is ijadtered and has the further 
advantage that the soil is rich and deep.* 

The rainfall also is very important. According^ to 
H. Wnght, 50 ins. is about the minimum and 200 ms. 
about the maximum rainfall in the year for suj:cessful 
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cacao cultivation.' A^n even distribution through(?ut 
the year and a moist atmosphere ■ compensate to a 
considerable extent for a low rainfall. Thus on the 
Gold Cpast, at Aburi, wIutc the Government Botanical 
Gardens (with successful cacao plots) are situated, The 
rainfalls for the three years 1918-1920 were remarkably 
low : 42 ins , 35 ins , and 36ms. respechHely. 

Cacao grows in a great variety of soils Some 
planters look for a light loamy soil ; all prefer a soil 
which is fairly porous, rich in humus and of considerable 
depth. Mr. Stanhojie Lovell finds in Trinidad that 
light sandy loams have many advantages and few 
disaclvantages They retain a more even temperature 
than heavier .soils, they require less tillage and they 
respond rapidly to treatment with pen-manure or 
mulch. They give trees which are healthier and grow 
k'ss moss, but which do not withstand ^x“ought as well 
as those on some of the heavier loams. 

Knowledge of soils is best learned by observation and 
practical experience Chemical analysis is of some 
value, but until it can give us the amount of various 
constituents available to the phint-hfe in question, it 
will not be so useful, for judging the suitability of the 
soil, as ob.servation on the spot of the condition and kind 
of vegetation growing upon it. This, together with the 
opinion of other planters m the district and of the local 
Agricultural Department, should be a^».ufhcient guide. 
Good drainage is imjairtant, and w^ter-logged soils arc 
recognised as bad Soils vary considerably hu their 
power of retaining water afid m their ability to raise 
water from a depth against gravity. The cajiacity 
for holding water should be high An interesting obser- 
vation by Sir Francis Watts appears to' b^^ related 
to this he found in certain valleys m Dominica 
that, ^if the liiieai; .shrinkage of the soil on drying 
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exceeds 10 per cenT;, cacao gjowA thereon will not 
thrive , 

Every site has its peculiar problems In Jamaica 
many estates would fail if it were not for jlaborate 
sy^items of drainage In Siirin.im, the plantations along 
th(' river-side are actually below water-level at high 
tide and hav® Jo be surrounded by massive embank- 
ments to keep out the water In such a situation it is 
evident that the draining of the plantation must require 
great skill. On the other hand, m some places m 
\"enezuela and Nicaragua, irrigation is essential to 
success , 

In choosing the place for a ])lantation, the jilantcT 
will not only select an ausi whi'i'e his cacao trees are 
likely to bear well, he will eEo take into account certain 
economic considerations, of which kd^ioiir conditions and 
transport are ^lerhaps tin* most im])ortant His crop 
has to be collected and conveyed to the market, so that 
he will preferably choose ground near to a well-made 
road and*convenient to rail and shipjung 

Felling and Clearing. T\\i\ plantiT having made his 
choice, the land has t^ be cleared of its wild growth 
before he can start planting. The outskirts of the 
primeval forest are a dt'use mass of matted vegetation , 
as we get deeper into the fon'st where the light is dim, the 
undergrowdh begins to be h'ss m evidence, and wadking 
becomes easy s^i^ for the liaiics which climb the trunks, 
reach the tree-top and then hang down in gracidul 
pimdiyits to the very iMrth. The soil is black and 
almost ban^ The felling i^*ddne m tlu' dry siiason so 
that everything may b(' bur»ed and, to facilitati; this, 
the small 'trees ancl iindergrowdli^ are heA.ped and the 
large trt'es (•ut into sections. TIk* jilanter has already 
carefull}^ [narked out the position for his bungalow, tlu' 
drying platforms and fcTinentaru'S, i^nd, in clearing, any 
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suitable timber will be cut and put on one side to season- 
Much labour is requirea, and according to the character 
of the forest, high-wobds or bush, the felling and clearing 
may cost anything from £3 to £6 tin acre. 

It is libual to leave all trees and bushes on the ridges 
for 50 ft. to 100 ft. each side. This serves several 
useful purposes, the chie^ of which is that of protecting 
the cacao from wind. To ensure this if is advisable to 
plant “ wind-breaks," belts of native trees which are 
known to withstand gales, at right-angles to the pre- 
vailing wind, at intervals of about 1,000 ft. Useful 
trees for this purpose are mango, Para rubber tree and 
galba (Calophyllmn calaba). Pamboo is approved by 
some planters, but others contend tliat its roots spread 
too readily, that it dries the soil, and that it is dangerous 
in case of fire. A good wind-belt consists of mango- 
trees interspaced with a hibiscus hedge. (Strange, is 
it not, that the hibiscus, cultivated in England — in 
greenhouses-— for its glorious crimson flowers, should lie 
used in the trojiics merely to “ stop a hole to keep the 
wind away ! ") 

Planting and Seed Selection. Having determined the 
position of roads and drains, ancl having got the ground 
cleaned and thoroughly well turned, the planter proceeds 
to line out the ground and put stakes where the cacao is 
to be planted The distance these stakes are apart will 
depend on the fertility of the soil and the kind of cacao 
planted - for Forastero, 18 ft. on rich laricl, 15 ft. on good 
land, and 12 ft. on poor land. "'^Criollo trees have 
generally been planted about 12 ft. apart but Van Hall 
considers 15 ft. a more suitable distance. What a 
wonderful difference it would make to ease of cultivation 
if all trees were plahted a sufficient distapice apart to 
use a plough ! In most countries the trees Ov^cupy the 
corners of squares ; there are advantages in the 
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triangular planting (or rather in the f[iiinciipx forin). If 
tffe lines arc noj: straight, then later on (as Mr. W. 
MacL^llan-Wilson points out in Tropical Life) “ the 
plantation will appear all awry and crooked, ^and will 
be^an offence to the meticulous and mathematical eye ” 
“ Well, well,” the onlookiT will say, ” h(‘ was a careless 
planter who pWiyted this held Wli^reas, if the marking 
is carefully done, tluai from any s])ot on the plantation 
’straight lines of stakes, and afterwards of cacao, will be 
seen radiating out, and tlu' careful work done will be 
repaid a hundred times m the economic working of the 
plantation. 

Another detail which has a great effect on the fiiture 
value of the plantation, is the seed selected. As men- 
tioned in the chapter on tlu cacao tree, there are three 
species producing the cMcao bean *of commerce : 
Thcobroma ca^ao, which is grown in all ])roducing 
areas ; the rarely-grown llioohroina pcnlagona or alligator 
^acao, the pod of which has hv(‘ well-marked ridges and 

as nodular as an alligator’s hide, and the seed of 
which resembles the ('riollo variety of Theobroma 
cacao ; and Thcohromg, sphacrocarpa, which is grown 
to a limited extent in San Thome. 

Of TJieohrojiia cacao the pkmtiT can choose cither the 
high-priced Criollo variety which only gives a moderate 
yield and is a delicate tree rerpiiring rich soil, or the 
more hardy Injj^istero variety which gives a good yield 
of medium grade beans ITe nmdency, in recent times, 
has ^een to jilant Forastero MTatever variety is 
selected, the sc'eds should b^*takcn from healthy, mature 
pods, growing on trees posseting high vitality and good 
bearing properties Fbxpmments conducted for the 
Director of* Agriculture in Trinicfad have conclusively 
shown tffat certain trees in any plantation con-^istently 
give high yields year after year, c^\d further \^ork is 

4 — n4Hrii. 'i 
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being, done to determnie whether the seeds of heayy 
bearers will prodnee frees giving lieavy .yields, or whether 
better results can be olitained by budding heavy bearers 
on hardy stocks ((lalabacillo) It would appear to be 
possible by budding to increase the present average 
yield ])er annum of about 20 pods to the tree to four times 
this mimbi'r Until this is conclusively proved it is 
unlikely that plantias themselves will try budding or 
grafting on a large scale, as it is said to be ten times as 
expensive as planting seed The production from seed, 
however, is uncert<im, as the tree produced may resemble 
one of its “ grandparents " or “ great-grandparents 
more than its parents." On the other hand, with 

budding it would be possible to produce a set of trees 
giving beans of exactly similar character, and everyone 
knows the high value put on a uniform product m the 
commercial woild. The obji'ction of ex]r use, moreover, 
is almost removed if the budding is done, as in Trinidad, 
on a large scaled by the Agncultural Department, and the 
budded plants purchasixl by the planter. 

On Mr. R Me Lisin’s estate in Los lUijos (Trinidad) 
there are 4,000 budded cacao plants, propagated from 
those trees on the Oovernment Estate which gave at 
least 80 pods per tree. The first lot were planted at 
the end of 1918, and came into bearing in 1922. The 
record of the yields arc looked forward to with great 
interest. 

Cacao may either be planted at^the stake, or first 
grown in a nursery and transplantc'd In either case a 
hole 2 ft. cube is dug and filled with top soil. In the 
first method, when the soil has settled, three or four seeds 
are put in, all save tjie healthiest plant being removed 
later. If grown in a nursery the seeds aie set about 
1 ft. apart, or planted in bamboo pots or in plaited 
coconut palm leaves. This means considerable labour ; 
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tUus, for a small Vstate of 20 aires one will need 6,000 
plants^ Robert Rouis Stevenson in Ins Vailima Leitivs 
gives an amusing aeconnt ot the planting when he 
introduced cacao into Samoa in 1891 '* Vi^fi should 

luii^'c seen us, the veranda was like an ‘Irish l)og, 
our hands and laces wnic bi^lanbed with soil,” The 
seeds are can^nlly shadial and wcitraa'd in tin* nursery 
^and are ready lor transplanting about tw'o months 
later, wTen they are from 1 ft to 2 ft high d'he trans- 
planting should be done just at tlu' lieginning of the 
wet season, after the lirst rams have la lien Mr. 
W MacLcllan-WiIson has admirably conveyed the youii^ 
planter's excitement during this jirocess , it is true he 
talks of coffee, but his remaiks a]>])ly equally to cacao 
” Forgetting to drink his morning ciij) (4 coftee, neglect- 
ing to ring e\'en the first bell (which lyv the waiy is an old 
bit of railway .^on) tocallhis workeis, he rushes off to the 
jdantation to si'C if the lam has made any impression on 
tlie still em])ty coftee* hok's Yes, then* are marks 
where the welcome water filled the; hokes to varying 
depths of tw'o, three, and four inch(*s. d'hat is surely 
sufficient moisture to ^tart on ' Hi* thrusts his hand 
into the soil, incidentally m his excitement wiping it 
afterwards on his pyjama jiants, and finds that it was a 
good soaking rain and the fates are propitious for 
jilanting. The excitement of tfiat day lie will never 
forget ' From*^hc nursery to the held, from the fu*kl 
to the nursery he ra# ; y(*s, actually ran > He re-arranged 
his rnffn not once, but oftei^ Si) tliat the digging out of 
plants, the carrying and fhe planting should have a 
relative balance in the ojiefations lunging finally a 
leally careful native for the digging out in the nursery, 
the plai^^er confined his attention entirely to the 
plantmg-out process From hole to hole he danced, 
keeping a watchful eye upon his men, ensuring that 









tap ropts shf.'uld nPt bp bent, that hair rootlets should 
not be clumped, and that the plants , should be in the 
middle of the holes.” ^ ' 

The Q.pestion of Shade. In the chapter on history it 
was mentioned that from the earliest times it was phe 
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DIAGRAM SHOWING LAYOUT OF CACAO PLANTATION 


habit of those who cultivated cacao to plant shade 
trees. It is agreed that the young plant just out of 
the nursery requires protection, and for this purpose 
the interplanting of bahartas and tanias, or bananas 
and cassava, or pigeon pea- indicus) is effective. 
The planter has to wait and watch more or les.s nervously 
for five years before the cacao is ready for. harvesting, 

* From the Kenya Graphic, reprinted in Tropical Life, June* 
1922 . 
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and these tempoi;ar^ slfadc plants,* widely arc planted 
b?fore the cacao, provide ])rofifable “ catch-crops ” in 
the m^antinie 

The need for permanent sliade trees is not so obvious 
[t is a disputed question for cacao and codet^ alike, and 
by sensitive ears a continuous discussion of tliis question 
:an be heard iujnbling round '^he tropics — 

Says old Mr Trinidad My cacao would die without shade, 

Mr Grenada ■ Mine doesn’t , why should yours ? Iweryoni' 
knows that we planters depend for our ciop on a good lowering, 
ind flowering is promoted by light and air Therefore, don't 
diadc , don’t smother 

Mr Trinidad Quite so, but it isn’t the tree we aim at shadiiy,^ 
i0 much as the soil And if we didn’t protect the soil from sun 
ind wind, we could not conserve' the moisture in the soil, and 
die trees would wither 

Mr Grenada Agrei'd , and the best way to accomplish that 
s not by shading In Grenada we ki'ep the s*il in condition by 
die use of winddielts, by close planting, and careful tillage of 
the soil 0 

Mr. Trinidad • Careful tillage is too < ostly for me By the 
vay, tlid you hear of that mountain estate in Grenada where 
Liu shade was taken out and the ('state ruined ^ 

Mr Grenada No • Have you heard of the plots on the 
Agricultural Department’s estate in Trinidad where the sliade 
vas taken out and as a ri'sult thi' cro])s greatly increased ^ 

Mr Trinidad • I have •They say sinci* letting in the sunlight 
Lhe borer beetle has been v(*ry jirevalent The crop certainly 
net eased at first, but a wise man would wait a few years before 
Jrawing conclusions 

The verdict of the years will be greatly helped by the 
series of experiments wdiich are being conducted in 
Irinidad, and the consideration which is being given to 
the relation of wintl-breaks to shade. A cacao tree in 
3rie situation dies of what ii \fould live by in another, 
ind planters know well the, importance of hnding for 
3ach situation its appropriate method The principles 
in which agticultuial science is fouhded are very general, 
ind theif^ppdication to particular cases must be equally 
particular. Save in Grenada, Brazil, Bahia, the Gold 
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Coast, San Thorne^ and Santo Domingo, the use of 
shade trees is the ccxnmon practice. All the finCot 
shade trees belong to the Lcgiiminosac : in the West 
Indies and other places the vermilion-flowered 
Erythriffii (Bois Immortelle or “ mother of cacao ”) is 
generally ifsed and adds to the beauty of the plantations. 
It is planted at every thifd stake, that is, 45 ft. to 54 ft. 
apart. Only in a lew countries are shade trees used 
which give a saleable crop ; thus in Ceylon some uso 
Para rubber and in Java the kapok ” tree [Erwden- 
dr on anfractuosnm) , which yields a silky fibre used for 
stuffing pillows and mattresses 

When shade trees and cacao have been planted, and 
the roads made, and trenches with a V-section dug, 
and weeding attended to, etc , etc , the planter can begin 
to consider whether he will fork round the plants, 
whether he will use manure, and how he will train up 
the tree in the way it should go In ihost producing 
areas the forking or hoeing of the soil on cacao planta- 
tions is considered entirely unnecessary, or, in some 
cases, even harmful However, planters in some of 
the more progressive countries (Grenada, Ceylon, and 
Jamaica) are at one with theJ:)oet who says, “ You 
tickle the earth with a hoe and it laughs with a harvest." 
In Surinam and Trinidad, though approved, it is 
little practised because of the high price of labour ; in 
the latter country forking costs from 13s. (a halfpenny 
a tree) to about £l per acre. 

Manuring. Taking the industry- as a whole very 
little manuring is done,, and so rapid is the decom- 
position of the soil in the tropics that many cacao 
plantations have flourished for years without any kind 
of manuring whatever. Whilst " mulching " is fairly 
common, and pen or farmyard manure is msd when 
easily available, the use of artificial manures is altogether 
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exceptional. There is general cojisensus of opinion 
tldt " mulching is highly bc^ieficial, particularly if 
it is preceded by forking. To wbtam a mulch, the , 
weeds are cut, heaped, and allowed to rot, and then 
mixed with dried grass and leaves. The efffct of^ a 
layer of this is to keep the soil in a moist, jforous con- 
dition. It also has value as'^ manure According to 
the West Indian* Bullciin, Vol 10, Nb 2, the grass from 
one acre of cacao plantation contains — 

Nitrogen . 70 8 lbs 

Phosphoric acul 21 1 lbs. 

Potash 94 8 lbs 

At the beginning of the dry siMson the mulch is spread 
about bins deep, over a cucle 6 It in diameter, round 
each tree, care being taken not to place i^m contact with 
the stem It is dug into the earth at the beginning of 
the wet seasoif 

In certain countries, (irenada and Ceylon for examples, 
applications of ])en or farmy.ird manure are made. 
This is a costly process, but so valuable is it, that it is 
to be regretted that all [ikuiters cannot either run a 
stock and grazing farm* or else havi; their plantation in 
close proximity to one 

In those rare cases where a planter desires to use 
artificial manure he can generally save himself expense 
by consulting the local Agricultural Department, who 
usually have experience garnered from the use of 
manures on experlTnental }ilots Basic slag has been 
foun(? particularly good for toils requiring lime, but 
no simple rules can be drawn up, and an intimate know- 
ledge of the soil is requirecf to determir^e the correct 
mixture of artificial manures to use 

Prunir^. In the early years, as with English fruit 
trees, pruning is devoted mainly to getting the correct 
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tree-form to obtaifi maximiirH' bearing. In order to 
produce a low, spreadiflg and symmetrical tree, every- 
thing that grows upwards, save the riiain stem, #is cut 
off ; so is every branch which ‘crosses another and 
threaten^’ to touch it. A well-pruned tree will cast an 
equal amount of shade all round it and thus the trunk 
and roots will be protected from direct ^sunlight. At 
five years it will be about 10 ft. hi^n and 10 ft. in 
diameter. 

Many planters subject their trees to a heavy triiuming 
every third or fifth year. There is much to be said in 
favour of light pruning at more frequent intervals, say 
every' year or second year Light |)riming increases 
the bearing area by promoting a branch crop and this 
is said to be less liable to disease than a trunk crop It 
also encourages dhe growth of leaves, which protect the 
pods, when young and delicate, from fierce sun and 
heavy rain. 

In later years, sajipy branches may spring from low 
down the trunk and grow at a remarkable pace. These 
are called “ watershoots ” or “ chupons," or by the 
uncomplimentary names of “ suckers " and “thieves.'’ 
They are deliberately permitted to grow by certain 
planters in Ecuador, Java, San Thome, Ceylon and 
Trinidad In the last named it is the practice on a 
well-known estate to allow two watershoots to grow, 
one from the fork and one from the ground. Experts 
differ, but on the whole the majority agree that with 
trees of normal growth all watersho'ots should be cut 
off. ‘ .. 

Planters, like other men,^Jiave their superstitions, and 
one is the considerable effect of the moon on _ vegetable 
life. Some planters believe that it is unwise to prune 
unless the moon is in the correct phase, beca&be of its 
supposed influence on the flow of the sap. Others 
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recommend one to pknt^cacao only a dark moon and 
gather the po(fs at a full modn as the beans ate then 
at thtir roundest. It reminds (me of the alchemists 
who could only undertake a transmutation of metals 
when the stars were in a definite relation, riie’ planters 
have perhaps more justification than the Alchemists ; 
there is always a remote possibility of minute effects 
of gravity on fhe sap, or the influence of the moon’s 
•light, which, it should be iiotial, is jiolarised. As 
regards the latter, Mr C. F Marvin, Chief of the United 
States Weather Bureau, has shown that one-hundredth 
of normal dayliglit does not apjireciably stimulate 
plant activity, and full daylight is 6()(),0()() times greater 
than full moonlight, so that the influence of moonlight 
on plant growth must be negligible. 

While the excision of live wood 1 h obtain a good 
tree-form is governed jxiitly by taste, the removal of 
dead wood is* a necessity if the trees are to remain 
healthy. This form of tree-surgery leqiiires considerable 
skill. To keep the trei* clean and healthy it is necessary 
also to remove the drseased pods, the little palm-like 
epiphytes called " wild pines ” (Catopsis), which grow 
on the branches, ancf jiarasitic plants like mistletoe. 
The trees in San Thmne and the Gold Coast do not 
seem so liable to become covered with orchids and 
epiphytes as those in the W('st Indies In Trinidad the 
writer has seen cacao trees so tufted with epiphytes 
that they appeared to belong to an extraordinary new 
species. On the 0old Coast the tree stems are some- 
time? allowed to become Jdiiokly covered with mosses 
and ferns. The artist finds the moss on the bark of 
the cacao tree one of its charms — he is delighted with 
the beautifi^l patches of russet-brrAvn, silver and green — 
but the ^o luxuriant gr(3wth of moss has to be checked 
by the planter when it threate' ' 
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flowers. Bass ancj[ wire scrubbiog-bnishes are sold 
for the- express purpose* of removing if, and in Grenada 
they spray their trees with a one per cent solution of 
copper sulphate to destroy it 

Diseases and Pests. Husbandry is not governed by 
judgment hnd labour but by tlu' most uncertain ‘of 
circumstances, winds anejv temjicsts " Although there 
is not so much trutll in this observation *).o-day as when 
Cicero made it, it must be admitted that m spite of the 
advance of science, the ])lanter is still at the mercy of 
Natuni’s moods, and particularly of that most uncertain 
circumstance, the appi'arance of pests and diseases. 
It is. not possible to estimate the power of insect 
enemies and vegetable parasites to damage commercial 
enterprise in cacao-])lauting, but it is certainly con- 
siderable, and howeviT intelligent .ind industrious the 
plantcT may be, he is liable to loss from this cause. 
These attacks have one advantage, that The planter in 
his distress a])pe<ils, soimdinK's for the first time, for the 
best scientific lu'lp available Freciuently the advice 
the “ doctor ” gives is to tell the planter to maintain 
on his jilantation the conditions which make for healthy 
trees, together with some sjiecific’' instruction on how to 
attack the jiarticular pest or disease. The hand of 
the ])lanter is being greatly strengthened by the 
knowledge which tlie various departments of agriculture 
are collecting the departments m Trinidad, Ceylon, 
Java, Jamaica, Surinam and the Cameroons being 
pioneers in this direction »■ 

{a) Diseases due to The cause of these 

diseases was in the past a mystery to the planter, and 
their discovery has been the outcome of ^ scientific 
research A long account of these discoveries would 
make the danger from fungoid diseases appean*. greater 
than it is. The following are extracted from the 
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formidable list dctaiJcdjby Van Hajl, as Ix'ing some of 
tJSe most importa*nt-— 

• I)[sfa‘sks of the r\CA() I'KFi-: 


Name of Flint’ ii\ 

Name of y)isr(/sr 

J’art Utdckcil 

PiJytophthoya Faberi 

('aiikri 

Tlu' -.loni 


Cluipon wilt 

'Phi' loaves and twills 

« 1 . 

Black rot* 

1 The ])o(ls 

Diplodia 1 at a<nc< t^a 

Die-back 

'Phe stem 

Collctotnclinm luxi- 
jiciim 

W'ltcli Broom 

1 ,, 

I he le.ives .iiul twigs 


,, I -> i 'I'll*' }>0(ls 

The reader will notio' tliat a single fungus, PlivtopJi- 
tJiora Fahcn, causes stem cankiu', chuiion wilt and blmk 
rot of the ])ods 'Hus and Diplodia cacaoicola (Thyn- 
daria tarda) are the most widi'ly distributed of fungoid 
diseases. The Surinam witch -broom... disease, though 
not widely distributixl, is important on account of its 
disastrous elfe^ts Haigiily it lias not been sei'ii sav(‘ 
m Surinam, Demi'rara and Itciiador It is called 
witch-broom because it mduo's extraordinary growths 
resembling brooms The ('Ih'ct', of its ravages in 
Surinam m the years about 1900, were shown by the 
diminution of the cacito crop , in 1895 the amount of 
cacao ex])orted was 4,450 tons and by 1904, it had 
fallen to 856 tons The method of fighting the disease 
consists in removing the (Uitire leaf-bearing crowm of 
the tree, putting black tar on tlu* wounds and tlu'n 
spraying with a threi' per ciait solution of blue stone 
(copper sulphate) ^o destroy any sjiori's The success 
w4iicfi has attendtal this treatment is ri'flecti'd in the 
amount of cacao exported, winch since 1913 has always 
been greater than 1,600 tons In 1922 it was reported 
that this dt'adly diseast' had broken out in Ecuador, 
in the EiRlao district, and ste])s were immediately taken 
to control it. but wTether the planters m Ecuador will 
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put up as good a f^ght as those in'*Suiinam remains to 
be seeii. That the meVre advanced planters are ali(m 
to the dangers they run, is illustrated by the approval 
of the Trinidad planters of the action of the Trinidad 
Board of" Agriculture, which, in 1921, decided not to 
attemjit the c'xperinuait of importing Bcuador ((biaya- 
quil) cacao seeds for gnoving on a largp scale. This 
experiment was interesting and miglA liave proved 
profitable, but it w<is vetoc'd because of the risk that' 
the im]X)rt('d lieans might bring m new dis('ases 

Each disease requires its appropriate cultural treat- 
ment, and it IS agn^ed that it is better to prevent their 
0 Ccurcnc(‘ by sound cultural methods, than to attempt 
their cure by such methods as sjiraying, pruning, etc. 
Spraying, on account of its cost, is not a common 
practice. Copper salts are the fungicides most fre- 
quently tried ; thus for Phytophthera faben the spray 
used is Bordeaux mixture One gallon of this is 
required to sjiray each tree, and Mr. J. B Rorer stated 
in 1911 that the labour and chemicals cost 10 dollars 
per 1,000 tribes, or about one halfpenny per tree. The 
spraying must be repeated at intervals to obtain 
material improvemiTit. 

(b) Pesis Besides the diseases due to fungi, there is 
another large group due; to insects The following are 
examples of some of the common pests — 


INS]:CT PESTS OF THE CACAO TEEE 


Name of Insect 

Popular Name 

Part Attacked\ 

Scapteriscus didactylus 

Mole cricket 

The loot and stems 

Steirastoma deprt ssuni, 


of young plants 

etc 

l^hrer beetles 

The stem 

Hehopcltis 

Hehopcltis bugs 

The twigs pods 

PhysopHS rubrocincta 

Thnps 

The leaves and pods 
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Although, no (loiiOt, ^U'althy trees arc more abh' to 
withstand the attacks of insect'^, a number of tlu'se 
pests ^re always present even m countries were cultiva- 
tion IS carefully and scientihcally carried out Thus in 
Grenada in 1920, the following insects were Tecorded 
(in the West Indian Bulletin) as locally sevtue : Thiips 
{Heliofhnps i^ihrocinctns Giaill), the acrobat ant and 
termites ; while' the presence of borer beetles, scale 
‘insects and mealy-bugs was also noted. 

The planters have generally recognised these insects 
as enemies ; they have not, however, always known 
sufficient of their habits to determine the most satis- 
factory means of destroying them, and the researches 
carried out by the various departments of agriculture 
have been of material help in this direction. 

Spraying is moderately successful ^n some cases ; 
thus to destroy the mole cricket a spray of Paris green 
is recommended, and thrips are killed by spraying with 
kerosine emulsion, or an emulsion of tar in caustic 
alkali. In Navel's book^ on the principal enemies of 
cacao there are illustrations showing a small army of 
workers in San Thonj.e going into the plantation to 
fight the thrips with spraying machines. The helio- 
peltis bugs have an annoying indifference to sprays, 
and an attempt is made to reduce their numbers by 
catching them W’ith the help of cobwebs or sticky sub- 
stances. Sprays are useless for the borer beetle as the 
larvae (whitish translucent grubs about 1 in. long) 
spen(^ their time cutting spiral tunnels underneath the 
bark. The usual method lOf ‘dealing with this pest is 
to cut along the tunnel, destroy the larvae and tar the 
wound. • 

Before lea.ving the subjiict of pests, mention must be 

4f 

^ Les Principanx Ennemis du Cacaoyer anx lies de San Thomi 
ct de Pnnci-pe, by H C. Navel (1921) 
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made of rats and squirrels, wliich a-e responsible (or 
losses of cacao as a result of their attecks on the po(is 
According to Van Hall, in San Thorne the loss caused by 
rats IS estimated to b(‘ about oiu'-fifth of the whole* crop 
luTu'yone tJunks the* sepnrrel a pretty little* f(*lle)w, but 
he* IS a wantern waste*r e)f cacaei. He* has a playful way 
of gnawing a hole m the peid. to get at.tla^ sweet pulp, 
and scaltering the* be*ans eai the' grerund 

Books on Cacao Cultivation. The account eif pests 
and eliseases given abe)\’e is ve'ry fragmentary, but the 
writer felt it was bette'r to give' a few brie'f ne)te*s than to 
ignore entirely so nnpeirtant a subje'Ct. d'his may be a 
suitable })lace to refer to the chief works eiii cacao 
cultivation, for the benefit of theise reviders who wish 
fora dotaileel study The first mexlern weirk on thesub- 
]e?ct was Cacao,' Hoiv to Croio it, by Sir Daniel Morris 
of Jamaica (1882) Since* then a numb','’' of fine works 
have b(;en written by Olivieri and Hart in Trinidad, 
by Wright in Ceylon, by W H. Jeihnson in Nige'ria, 
and by Van Hall m Java ('ocoa by C. J. J VMn Hall 
(1914) is, m the w'rite'r’s eipiniein, the^ meist up-to-date 
and comprehensive book on cac lo cultivation 
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Harvesting the Crop. Tlu' (.icao tri'e usnallv bears at 
five years, may hi' consufi'ual matin e at ti'ii or twelve 
years, and continues to bisir for thirty or forty years. 
This IS only true if leasonalde rare is taken- tlie average 
hf(‘ of a tree* on the (lold ('o;ist being mueh less 

At all seasons of the ye<ir a few ])ods are ri}1e for 
picking, but m most countries the primajial harvest 
is either m the concluding months of tlu' year or in the 
spring, thus tlu' crop is heaviest fffim October to 
Decembia* in jyie (iold Coast, San 'riiome and Bahia, 
and heaviest from March to May m Imuador 

Having studied tin' cacao tiau' oik' becomes curious 
to know how the fruit will In* picked Hu* trees are 
not stout enough to bisir climbing, tlu' })ods do not fall 
when ripe, and to dr.tit them oil, as they do in Para, 
with a loop of rattan, injures the “ cushions ” irom 
which they spring W'hilo those on tin; trunk <ind lower 
branches are cut off with a sharp cutlass, a special 
picker is used to bring down thosi* high in the brancluvs 
This consists of a knife on a long rod, and as wounds on 
the tree are dai^erons to its health, considerable 
ingei^mty has b(;en exercis* d in making a knife which 
easily cuts oil the jiods, .t)uf which cannot, however 
carelessly handled, cut tlu^ baik of the tree This 
curious method of picking the fruit, by means of a 
knife at thci» end of a long pole -tlie instrument is called 
a goiilet, cocoa hook or jiodadera is used all over the 
world, and is, as far as the author knows, peculiar to 
51 
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cacao. In some -places, tiie .Gold Coast, one 

sometimes s(t\s priming scissors worked by a cord 

At first one wondi^rs at the keen eye of the 'native 
pickers, which enables tluan to de’tect the .subtle colour 
changes in the pods which denote njieness, until one 
remembers liow readily one can judge the ripeness of 
the various kinds of a]i]ilPs m which the colour changes 
are equally subtle. 

The pods which fall to the ground are gathered by 
the women into baskets which, when full, they carry on 
their heads, and convey with a graceful leisurely motion 
to an appointed place m the ])lantation. Gradually a 
lieapPif the ripe fruit is mad(\ It would be an adv<m- 
tage to leave these pods for <i day or two before breaking 
them, but, in sjnte of watchmen, the danger of theft is 
too great to allovv of this. Tlu; workiTS squat round the 
h(‘ap and cut tlu' pods open 'flu' old mi'thods of strik- 
ing OIK' pod against another, or banging them on the 
ground or against a log of wood, are now happily rare. 
A sharp cut with the cutlass, a neat turn of the wrist 
and the top half of the pod is off. The beans are now 
scooped out, preferably with a wooden spatula, and 
heapqd on banana leaves Any defective beans or 
diseased pods arc carefully kept separate from the 
rest. 

The glistening, snow-white, or heliotrope-tinged mass 
of beans is wet and mucilaginous, and the fruity juice 
drips from it as it is conveyed in baskets on the backs 
of mules, or in small railway trucks as in San Thome, 
to the fermenting house. 

The Fermentation ProcessA In the preparation of 
the raw cacao for the market, no process which it 

- The major i)art of this section was originally p..blished m 
the Handbook to the International Tn'pical Products Exhibition, 
1921 . 
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undergoes is more curious, or presents more interest to 
the enquiring mind, than that of fermentation. Although 
cacao IS fermented in nearly, all the countries in' which 
it is produced, the exact object and original intention 
of this process remain obscure. While good methods 
of cacao fermentation have been practised for many 
years, the literature on^ the theory oLdhe subject — 
already voluminous — contains no full explanation 
which is generally acce]rt(xl. The practice of fermenta- 
tion is comparatively simjilc, but the actions and 
reactions which occur are complex and difficult to 
((escribe in non-tcchnical language. 

One is quite used to the idea of the production of beer 
by the fermentation of an extract of malted barley, and 
of the jiroduction of wine by the fermentation of grape 
juice, but to some readers th(‘ association of cacao and 
fermentation will be new. Although the word “ fer- 
mentation ” is correctly used in connection with cacao 
to indicate a kind of spontaneous decomposition wiiich 
jiroduces alcohol, it may easily convey a wTong 
impression, for the small <uuount of alcohol produced 
is not the objixt or the end of the process, the alcoholic 
liquid- being a by-product which is thrown away. In 
the production of beer, and in the leavening (rising) of 
bread the presence of yeast is essential ; it is equally 
necessary in the case of cacao, but whereas with the two 
former the yeast is deliberately added, in the fermenta- 
tion of cacao the yeast falls in accidentally from the air 
or comes fn^m the outside of the cacao pods, or from the 
sides of the ve.ssel in which the cacao has been put, and 
is distributed by a tiny fruit fly (Drosophila melano- 
gaster). In tiiis respect it resemldes cider manufacture, 
the fermentation in which, until recently, had never 
been started by a selected and carefully cultivated 
yeast, but by the mixed " wild ” yeasts of the air. 
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Yeast, .cells are nearly qlways present, in the air, and are 
to be found in quantity in and npar places where 
fermentation is carried on. 

There is not yet agreement as to the particular 
yeast which is mainly responsible for cacao fermenta- 
tion. Tcer and wine yeasts have been found, as well 
as the wild yeasts, occui ring on the outside of fruits, 
etc. Whih' (diittenden mentions SaccJiaromyccf; 
ccrcvisiae, Preyer names a special yeast, Saccharouiyccs 
iheohromac ] l.oew says it is Saccliaromyces ellipsouhns, 
and Davies states that Saccharouiyccs apiculatu'i is found 
in the early stagis of fermentation. Probably in 
diffiTent countiies dilferent yeasts occur. Possibly, 
m the near future, some enterprising firm will prepare 
for sale to the iilantiTs a suitable culture of yeast as a 
“ starter,” amf save the planters 24 hours on every 
fermentation , or Nicholls’ scheme will be adopted and 
the local Department of Agriculture sujiply a culture. 
Some .scientists would wish the planters not merely to 
add, but to maintain, a })urc culture. They have yet 
to prove, however, that there an', practical advantages 
in this refinement. One can»^ot obtain a perfectly 
pure culture on the fermenting beans unless the beans 
arc first sterilised to destroy adventitious organisms, 
and sterilisation is more than likely to destroy the 
wonderful substance called an oxidase, which, as will 
be shown later, plays an important part in the changes 
in the interior of the beans. 

Fermentation of the Pulp on the Outside of the Bean. 
If the planter were to pack the pulp-covered beans 
straight from the pod m bags and send them wet and 
juicy to matket, they would rapidly decompose and 
b.ecome mouldy. He must make them steble and pre- 
vent them ” going bad,” and the first methoS he would 
naturally try, to obtain this condition, would be to dry 
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th^ beans. He wqu1(3 then disec^ver Ithat dsied pulp has 
an unfortunate t^i^ndency to al)sorl) moisture from the 
air an^ become soft and sticky, in which condition it 
easily becomes mouldy It happtms, however, that 
whyn cacao beans are put in a la^ap and kc'pt warm 
they h'rmiait, whether out' di sines it or not, and it was 
probably quitie^ accidentally * discovered that after 
fermentation the pulp is diminished m amount and 
changed in character, and consequently the beans are 
more rapidly dried, and mor(‘ easily arrive at a stcdili^ 
state. At the same time it must be admitted that by 
simple drying m the sun, as is done m a few countries 
where the more {irimitive methods exist, a moderati'ly 
stable jiroduct can bi* produced, but this drii'd and 
unfermcnted cacao cannot be sold at sojiigh a pnci* as 
the fermented artick' from tlu* same country, tlu; 
majority of co^a and chocolate manufacturers pre- 
ferring fermented to unhumented cacao In some 
< luntries the “ wid " cacao, le the pulp-covered beans 
Iresh from the pod, is simply put in heajis ; in others it 
is put m boxes fitted with more or less simple arrange- 
ments for allowing the# liquid which drams from the 
pulp to run away. The mucilaginous envi'lope round 
the beans gradually Iosifs its structure and its glutinous 
nature, and becomes, when the feriiKaitation is com- 
pleted, a very thin coat of past(‘ which readily dries on 
to the outer shell of the liean. 

In order to obtaig a good fermentation, the ])lanter 
finds t^iat it is advisable to ret.un the heat as far as 
possible, to allow the liquid produced from the pulp 
to drain away, and to let air 4iav(“ access to the beans 
Any arrangement for fernnmtmg yacao wliicli satisfies 
these conditions will give a good product. Cleanliness 
is cssentiaT, as otherwise unusual fermentations and 
decompositions may take place with^the production of 
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moul(Js an(l mikk'ws. It wfil be Realised from this 
that a hole m tlie ground is not a satisfactory fermentary 
and, happily, this primitive method of ma*King a 
receptacle is now little practised even on the Gold 
Coast. A^great variety of vessels is used, but boxes arc 
the most ])opular. The planter calls them “ sweating 
box(;s,” an expressjon which is descriptive if not beauti- 
ful They arc made of slate, stone, cement, or more 
usually of some hard native wood. They vary greatly 
in dimensions, a convenient size being a four foot cube. 
The lloors of the woodiTi boxes are either perforated or 
made of slats fixed about i in apart. This allows the 
juice to dram away d'he same n'siilt is olitained in 
vats by having a sloping floor Tlu^ boxes are raised 
about 1 ft from the iloor on blocks , this allows the air 
to circulate frei'ly beneath the boxi'S, and the juice to 
drop into the channels and run out of thi' building The 
beans, which have been freshly scoojied out of the 
])ods, are put m the boxes to a dejith of 2 ft. to 8 ft. 
d'hey are h'vellcd down and covered with one or two 
layers of fri'shly cut jilantam or banana leaves This 
covering prevents the heat iirnduced by fermentation 
from , escajiing, and the rising temperature causes 
an accel(Tation of the speed of fermentation In a 
box containing 5 cwts to lOcwts of Forastero cacao, 
the temfierature will rise m 24 hours to 89° F , 48 hours 
to 98 ’ F, and 72 hours to 115°F. After that period 
the temperature is maintained and preferably should not 
rise above 120° F. ' j 

Of fermentation, as we commonly think of it, 
accompanied by a vigorous evolution of bubbles of 
carbon-dioxivle, one sees little, although on the top of 
the mass of beans a few bubbles can be found here and-f 
there One would naturally expect if a large heap or 
boxfpl of beans were allowed to remain undisturbed, 




(Reproduced from Van Hall s Cocoa, by permi-D:,ion 
Messrs Macmillan ec Co ) 
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the accidental .presence of ye^ist ' cells would cause a 
brisk fermentation in isolated patches and not eveilly 
. throughout the mass'. That this actually happens can 
be easily tested by plunging in the hand, for the fer- 
mentation causes an increase in temperature, and the 
fermenting" beans will feel quite hot while the others 
are cool. In order thak all the cacao Jpeans may be 
equally fermented, the planter usually* mixes them by 
turning the heap, or transferring the cacao from one' 
box to another, once a day. Turning the beans in the 
hot atmosphere of the fermentary is a laborious process, 
and planters are still waiting for some ingenious person 
tb invent a cheap fermentary which enables the beans 
to be easily mixed. In the illustration of the fermenta- 
tion of cacao in Java the boxes are arranged in steps, 
an arrangement* which reduces the labour of turning. 

Different kinds of cacao require different ])criods of 
fermentation, the delicate, fine and thin-skinned kind 
(Criollo) requiring only two days, while seven days is 
often necessary for the more hardy and harsher 
varieties (Fofastero and Calabacillo). The fermenta- 
tion of the pulp, which contains sugars, proceeds in 
somewhat the same way as the fermentation of grape 
or ap])le juice when it is freely exposed to the air : 
at first alcohol is produced, and later the pulp and 
juice develop acid and become sour. The production 
of acid is due to the presence of the well-known bac- 
teria which produce vinegar, and their distribution 
is said to be effected by a minute frhit fly (Drosophilia). 

In the vicinity of the ferruenting beans one perceives 
on the first day a faint fruity odour, which in two or 
three days becomes stronger and more reminiscent of 
alcoholic beverages, ind toward the end., of the fer- 
mentation the odour begins to resemble th^t of sour 
cider. During the same period one sees the pulp 
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diminish in quantity ai^d change iroin snow-white to 
ditty brown. A planter jud^^s entirely fron^ such 
external signs when the cacao is sufficiently fermented, , 
although the extraordinary changes which occur in the 
bean itself are of greater importance to tlfe cocoa 
manufacturer. • 

Changes Du^ to Fermentation Inside the Bean. The 
actions which t^ke place m the fniity pulp are similar 
•to those which occur generally m fruit juices or liquids 
containing fermentable sugars, but the reactions in the 
interior of the bean are more rare and peculiar. The 
acidulous liquid penetrates and permeates the bean 
changing the violet of the Ihirastero beans to a red, arrd 
spreading the colour more or less evenly throughout 
the bean. Other and more subtle effects are produced 
Of these, only the most imjiortant m\c has received 
much conside’-ation ; this is a change of colour due to 
the development of a brown substance in the bean 
Whilst this phenomenon is not so well known as that 
due to yeast fermentation, it is not difficult to cite 
familiar examples Eveiyone has observed the browning 
of apples and pears when they are bruised or cut and left 
exposed to the air. ]tlany will have noted the same 
colour change in peaches, grapes, acorns, horse-chest- 
nuts and broad-beans. Those who know the tropics 
will have noted the development of a brown colour in 
kola nuts and in tea and tobacco leaves The change 
in colour in cacao beans, as probably in all the cases 
cited above, is due^o the action of the oxygen of the air 
on a particular constitiiei^ which resembles a tannin. 
The oxidation of the tannii^ to a brown substance is 
rendered possible by the jnesence m the bean of minute 
quantities pf an oxidase, whidh is a substance of 
unknown^ 'constitution and composition formed ‘ in 
living matter and capable of starting oxidation. The 
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oxidase, so to speak, lubrii^itefi the machinery of 
oxidafion. ‘ * ' 'i 

At the end of the -fermentation everything inside the 
skin of the cacao bean, originally white or purple, begins 
to be tifiged with browm. The colour change continues 
during the’ drying, and by the time the bean is quite 
dry, if it was originally wTite or ))ink, it is^now cinnamon 
brown, and if it was originally purpl^;, this colour is 
darkened by the presence of more or less brown. Thisf 
colour change may be likened to that occurring in 
sliced apples when they are dried in the sun, with this 
difference, that the cacao bean is neither skinned nor cut. 
Notwithstanding this, the oxygen penetrates the bean, 
which gradually becomes browned throughout I'his 
is one of the things the wise ])lanter strives after, to 
produce a bean«»vith a beautiful brown interior. It has 
been generally noted that accompanying this change m 
the colour of the bean is a change of taste, the original 
bitterin-ss, or rather astringency (due to the tannins) 
being materially reduced. This reduction of astringency 
is regarded by manufacturers of cocoa and chocolate as 
an im})ortant and advantageous action. It require-s an 
experienced palate to appreciate^^it. On the other hand, 
the difference in colotir between the fermented and 
unfermented cacao is obvious to everyone , thus for 
example, an unfermented Accra bean when dried is 
the colour of slate, and when fermented is brownish- 
purple. 

Of the various other effects o? fermentation, the 
loosening of the shell, th^ epening up of the beafi and 
the development of the acid odour deserve mention. 
The bean woqld seem to have a taste for thq acidulous 
beverage which the ‘pulp forms during fermentation, 
fof the bean sucks a small fraction of it in an^ becomes 
as round as an egg, the skin being stretched to the 
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utmost and freed iti jiaces from j:he cotyledons. On 
drying, the skin wrinkles a litfle and the* inside of the 
bean*contracts and shows interstices This is another, 
character the wise planter hojies to see on bn'aking the 
beans — an open interior * 

‘ During the drying which follows the fernfentation the 
alcohol is lo^, while traces 4)i pleasant-smelling esters 
and more than*traces of acetic acicf are retained These 
* give to the fermented beans of commerce their 
characteristic vinegary odour 

Various interesting suggestions for imi>ro\'ing the 
time-honoured midhods of ferment<iti()n, or of sub- 
stituting totally different methods to attain thu same 
end, have been made, but not one of these has found 
favour with the planter or attaim'd commercial impor- 
tance Those readers who vyasji to knaw mon' of cacao 
fermentation should study I7u’ i'crmcntatum of Ciuao, 
edited by H. Tiamel Smith. 

The Cacao Juice or Sweatings, ('lumnsts, by their 
researches, have given value to so many by-products 
that it scorns reasonable to hope that cacao sweatings 
will one day rejiay the cos’t of collection At best the 
cacao juice is carrii'dliy drains to a stream, at worst it 
is allowed to saturate th(‘ ground m the^ neighbourhood 
of the fermentary. The quantity of sweatings obtained 
varies with the amount lost between plantation and 
fermentary, the wetness of tlu' season, etc., but it may 
be taken to be at least 30 gallons for each ton of dry 
cacao beans prodflced. Thus on an estate of 200 acres, 
yielSing say 4 cwts. of ;fa<^ao per acre, about 1,200 
gallons could be collected Jrom the fermentary in one 
year. Like all fruit juices it is an unstable liquid, 
rapidly developing alcohol and* becoming sour ; hence 
it varie?m composition according to the length of time'- 
it has been standing. Its specific gravity is about 
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1.060 and it contains about 14^5 par cent of solid sub- 
stances in solution Vhe following is the average 
. composition of sweatings from Trinidad cacao. The 
figures were determined in Messrs.' Cadbury’s Research 
Laboratory— 

CACAO SWFATINC.S 


t IV-r rotU 

Water . . ■ . , ^ . 85-0 

Cane snpjar . . ... trace 

Other suftars (re(hicin^< suj^ars) . . 10 0 

Jelly (mucilage and pcHtin) . . '2*0 

Acids (ac (die, (de ) ..10 


Salts (potash, calcium, and magiu'sium (cirbouate) 0 5 
Albuminoids (N — 0 05"^), tannins, ah ohol, etc US 

100 0 

Besides the abpve there are traces ( 03 per cent) of 
theobromine Its composition shows that, suitably 
treated, it might yield an alcoholic bevefage, a vinegar 
or a jelly. I'hat none of these are being produced on 
a commercial scale is partly due to its unstable character 
which renders it diOicult to maintain a standard 
article, and partly because the quantity produced per 
day by each fermentary is snicdl These objections 
would be diminished if, by co-operation among the 
})lanters m one district, a central factory could be 
established 

Drying. The processes of fermenting and drying are 
referred to collectively as curing. The bean contains 
about one-third (33 per cent) of its# weight of water, 
and to obtam a stable product this must be reduced to 
5 or 6 per cent The great bulk of the cacao produced is 
dried by spreading it in a thin layer and turning it over 
and over in the sun for 'at least three days In Ecuador 
» this operation is performed on matting, made# of split 
bamboos, which lies on a flat stretch of sandy soil. 
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These enclosed grounds •‘are*^ called harhccucs'^ or 

tendales. On the (hold Coast the ^ merchants and 
• others dry cacao on' cement floors, and it has* bc'en 
suggested that a drying floor of Portland ccnnent, made 
impervious with “ piidlo ” and coloured black, would 
be ideal In tin* West Indies large wooden trays or 
platforms are used^ called boncans ^ ^ In order to 
shelter the beans whiai ram comes on, and to shield 
them from the excessive heat of tin; mid-day sun, the 
platforms are fitted with sliding roofs, or the trays are 
arrangi'd to run on rollers one under another The 
area required to dry the ])roduct from each 1,000 trees 
(about 15 cwts ])er annum) is at least 80 sq ft. 

The climate m some districts is such that the cacao 
cannot all be dried by I'xposure to air and sun, and 
unless the plant^T can assist the drying by artificial 
means, he is faced with severe losses di^e to his cacao 
going mouldy. In some cases a Are can be lighted to 
heat the platforms, either by hot air or hot-water pipes, 
when drying is jiroceeding too slowly. In San Thome 
there are covered-in drying platforms which ere always 
heated by artificial means. In^ (Grenada the author 
saw a room fitted with trays on w’hich, by means of air 
warmed by liot pipes, the cacao was dried in 36 hours 
Various enterprising engineering linns sifll drying 
machines and thesi; arc being used in increasing numbers 
by the planters. 

From the point of view of quality, sun-drying is 
always to be preferred because the changes du^ to 

^ The meaning of llie two words barbecue and boucan arc 
closely ri'lated. Barbecue is i^ianish in origin, and meant a 
framework on winch mea^ was smoked or dried Boucan is 
Cant) for a similar thing The French ])iratical adventurers, 
who so remorselessly plundered the Spanish m the Av'lst Indies 
during the seventeenth century, dried or smoked their meat on 
a boucan, and hence \vere called buccaneers 
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oxidation, which occ^ir ^luring fen^cnl^ation, are con- 
tii^icd under natnr.d conditions* during drVing ' Sonic 
plantcfs encourage tiiese chang(“> th continue during the 
night by hcaiiing the Cacao on the diving platform, and 

suflicient oxidation occurs to cause a rise in tenui’eratiiri' 

• • 


■Hi; 





DRYING CACAO HY \R'1II-UI\L ID^AT (sAN 'IHOMl') 
(Rc'prodiu ('(I from /.(\s rn)i( t pdttv t/ii ('■(!( doyrt , 

bv jXTimsMon ot tlio .uitlioi, II (' Navol) 

It fk commonly stated Wmju oxid.isi's are destroyed 
wdien heated to 6()-65'M' (140-149" F) luckendey 

has showily that the oxidasi* winch occurs ip cacao beans 
is destroyec^ betw’een 70-75 fl58-I67'F), so that 
it is clear fttat in the early stages of drying tho tem]i(Ya- 
ture of the beans should never rise above this Too 
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often, in artificial dr\nng, qiialit;;' is sacrificed to a spurious 
efficiency. There is alivays a tendency to hasten fne 
process and hence either high temperatures are used 
which destroy the oxidase, or the drying is done in 
vacuo arid there is no oxygen to complete the oxidation. 
Sometimes "worse errors are committed and the beans 
become very brittle and -3ven slightly bprncd, or they 
may become tainted' with the odour of fnc smoke which 
comes from the wood fires used for heating. The beans 
are easily spoiled, and with artificial drying skill is 
needed to avoid getting a dark uneven product. 

So far in our observations on the cultivation and 
])icparation of cacao, there' have been few instances 
where lire plauti'r has reca'ived assistance from the 
('ngmeer, but in the' case of drying it is the engineer who 
has pointed out t^iat sun-drying is costly, tedious, impe'r- 
fect, and uncertain, and a large; number of engiru'ering 
firms have; give'ii attention to this subject. There are a 
great variety of machines on the market for the planter 
to choose from, anel if he eloes not wish feir ever to be' at 
the mercy of the weather, he will be wise lo ascertain 
the costs and sec whether they would pay on his particu- 
lar plantation. The simplest nietheid of drying is by 
hot air and for small jilantations the simple tray-drier, 
“ i\Iayfarth’s Patent,’' or the wcll-kne)wn Hamcl-Smith 
rotary dryer (I). Bridge tS: Co.) are the most suitable. 
For larger plantations which can afford a steam-engine, 
the Cordon rotary drying machine or the Guardiola 
(McKinnon & Co.) is probably more suitable. Fmil 
Passburg and George Scott & Co. make excellent 
vacuum drying machines, but the author has not had 
the opportunity of judging the characteristigs of the 
cacao dried by this method. The illustration of the 
Gordon rotary drying machine shows part of ali installa- 
tion m one building containing four machines, each 
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capable of taking a «hanpe of 10,000 ll)s of wet cacao. 
It»^s driven by w^ter-power anc? the air fdr the drying 
maclii»es is healed by steam, one Ixiiler supplying steam , 



ROTARY DRYING MACHINl- (RIO HONDO, COSTA RIGA) 
(M^le by John (lonloii A Co , New Bro-ul Street, London) 

^ • 

to the four machines Tlie cacao is fermented m an 
outside building, from whence it is lifted by an elevator 
to a conveyor which cariies the \vet cacao to a line of 
bins Thffbms will be seen over the dryers, and fhe 
cacao IS fed from them into the dryers. 

6— (1463E) 
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Loss on Fermentation and r)rying. This is a matter 
of great im]X)rtance to tlie planter who naturally wishes 
to obtain the highest possible yield of sound c 'cao. 

The. following figures, compiled from a pa])er by J. 
de Veruniil (in the Proceedings of the Trinidad Af^ri- 
cultural Society for August, 1922) will repay study from 
the economic standpoint - 


LOSS ON I'T' RM1-:NTA'1'I0N and DltYlXO 


Sea';()n 

Fcynu’ulcd 

/Vr roil 

Dried 

Per (Oil 

Total 

/)ay^ 


l)a\o 

Loss 

Loss 

Dry ) 


(i 


50 7 

57 0 

^ Wt't t 

I > 

7 2 

1 9 

50 1 

57 3 

Dry . 1 


<S 9 

! 7 1 

46 1 

55 0 

Wet ! 


10 9 j 

46 8 

57 7 

Dry ^ 

i ^ 

i 

19 7 

ji « 1 

41 3 

55 0 

Wet ! 

16 1 

4D4 

i.Ai. 


It wilt be noted that the loss is holier in tlie wet 
season, and that cacao fermented for the shorter ])eriod 
recpiires a longi'r ].)enod of drying, and as drying 
rei] Hires large; areas it is gemerally the- “ bottle-neck ” 
in cacao production on estates Had these ex]ieriments 
been carried a little further they might have definitely 
determined the most ]irohtable ])eriod of fermentation 
for Trinidad cacao The usual period of fermtTitation 
in Trinidad is about 8 days, and then the total loss 
varies from 62 to 67 per cent Similar losses have been 
recorded by Hudson in St. imeia, and by Van Hall in 
Surinam. The average yield fuim 100 parts of 
Forastero cacao, from thq pod, may be taken as 36 parts 
of cacao beans of commerce. Hudson has shown that 
if the beans are not fermented at all, but merely dried, 
that the average yield is 39 per cent, that is 3 per cent 
by weight more than in the case of fullyi fermented 
cacao. In spite of this higher yield, fermentation is 
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profitable because does n()t,inc;a\^se the total 

cof?t of production (oiu is compensated for the troubk' 
of feimi'iiting by the shorter jH'rio*! of drying) and tlu' 
fermented cacao alwaVs fetches a higher pric<' 

Improving the Appearance of the Bean ; Washing, 
Claying, etc. In dillenait countru's v.irious ojH'rations 
an' caiTK'd oiit^chu'fly with <i ^'U'w to jileasing the tyc* 
of th(' buyer. Other adv.intagi's are claimed tor tlu'si' 
processi's, blit the chums h.ive not, m tlu' aiithoi's 
ojimion, bd'ii snbstantiatial I’hese pioci'SM's consist 
of washing, chiymg, dancing ,md polishing 

Washing IS practistsl m (eyloii and java The 
bc'ans are wi'll waslu'd before dr^ang to remo\-e the' last 
traces of pul[) 'hlie jilanter siifleis a loss on the weight 
of his cacao of about (S pia* ci'iit, and obt<ims beans, 
the shells of winch have an ('xeii n't^-browii colour, 
winch IS \'ery attrac tue Sonu' of the loss must occur 
from the inner part of tlu' bean, for the .ictiial difterence 
m sh(‘ll ]ierceiitag(' betwi'cn w.ished and unwash('d is 
about d to 4 p'cr cent, <iiul as a ri'siilt buyers will only 
give d or 4 per cent mon' for wsished cac<io It is clear, 
therefon', that washing^ is unprotitabli' to the jilanter 
It is also unprohtabh' to tlu' manuhictiin'r as w'ashed 
cacao doi's not stand handling oi storagi; as well as 
unwashed iiie presence of a little i)ul|) toughens the 
shell and iirc'veiits it bn'akmg On washed beans the 
shell is almost as thin and brittle as a dry leaf, and on 
handling easily breaks, so that some bags contain much 
d( bias on arrival at tlie factory A fiirtln'r disadvantage 
is tha? this breakage allo\\^ msects or mould to gam 
entry to the beans , 

In one area where fine cacao is producc'd, Venezuela, 
the curious process of claying is ‘indulged m. It was 
until receiTItly the custom m Trinidad also. A ferru- 
ginous clay, winch readily dries to a rich red powder, 
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is sprinkled on tbe beans bdore they are quite dry. 
On Venezuelan beans the earthy coating is thick ‘’ind 
the added earth is from 2 to 3 per cent of thc'-weight 
of the bean. In Trinidad the natives used literally 
to dance on the clayed beans, whereby the amount of 
clay was reduced to about 1 per cent, which adhered 
tightly to the shell, and the beans assumed an even, 
smooth, and red appearance. Claying is said to assist 
the planter in drying his cacao, but from the chocolate 
manufacturers’ point of view it has no advantage. The 
presence of clay was once the hall-mark of certain 
plantations producing a fine cacao. Now that this 
significance is lost, the process of claying has nothing to 
recommend it. It gives the cacao a uniform appearance 
which is pleasing to look at, but there is no evidence 
that it produ(!!es any beneficial effects. The clay is 
said to act as a pre.servative ; it does not, however, 
under severe conditions, prevent the cacao going mouldy. 
It may be of some assistance in preventing the cacao 
becoming grubby, but cacao which is not clayed (e.g. 
Grenada) is free from grubs. There is no evidence that 
it preserves the aroma. To the buyer it has two 
objectionable features, one is, that by claying inferior 
cacao can be given the external appearance of good 
cacao. Thus, taking an extreme case, black cacao 
from diseased pods, when well clayed, may sometimes 
be mixed with good cacao. The second objection is 
that the buyer pays for cacao and obtains clay, the 
amount on good class cacaos varyiffg from 0 5 to 2-0 per 
cent. In 1923, at the reqm^st of the planters, a law was 
introduced in Trinidad making the use of clay or 
kindred substances illegal. In spite of these facts, such 
is the effect of tradition, that some buyers still prefer 
clayed Venezuelan cacao and pay extra for it. 

A smooth appearance adds nothing to the intrinsic 
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value of the beans, but tt suggests jare^ful preparation 
an^ hence predisposes the buyer fo a favourable opinion. 
A slight gloss can be obtamed by “ dancing," but on 
large estates it is more efficiently accomplished by a 
Barnard’s Patent Cacao Polisher or by the machine 
invented by Mr Malins-Smith of (irrnada.* 

Whilst on tlm drying platfo*in ilie beans are ])icked 
over and it is i^iial to get a wastage of from 4 to 6 ])er 
cent w'hich consists of broken fr.iginents of beans and 
dust. This material is usually sold locally. On a few 
estates the c.icao is gradi'd by sieving. 

Before ])assing on to consider how the cacao is 
marketed, the author projioses to discuss the produetiofi 
of cacao on the Cold Coast Ihis is such a momentous 
matter that it will b(' given a chaptiT to itsiP 



CHAPTER ^T 


TUll (.OI.D (OAST -THK MOST IMFOKTAXr CACAO-, 
PKOI)ClI\(x COUNTRY 1\ lllK T.MFIRU AND 
THli WORLD _ ' 

Th]-: dictiiih that tln'ic is nothing ncnv under the sun 
must 1)0 s(d asuhe or the (jold ('oast cacao industry 
citc'd as an (c\ce]:)tion TIktc is surely no record in the 
history of th(‘ world of sucli rajiid devc'lopnumt in a 
tiative-owued industry It was a cultivation, be it 
noted, witli winch the natives were totally unfamiliar. 
In 1878 there was not a single cacao tree on the (jold 
Coast : now Caere must be 100, 000, 000 A black- 
smith, by name Tette Kwesi, brought the first pods 
to the (h)ld ('oast m 1879. Optimistic eNperimenter 
as he must ha\'e bc^en, he could never have imagined 
when he brought those cacao pods from Fernando 
Po and planted a few seeds m his garden patch at 
j\Iampong, that the jilantmg of cacao on the Gold 
(3oast would spread almost with the rapidity of a 
bush fire Yid four yt*ars latc'r, m addition to pleasure at 
the result of his foresight, he may have felt prophetic 
tremors when he .sold his harvest to other natives at 
i 1 a ]iod 

In 1891 tlu; Gold (ioast iwported 80 lbs. of cacao; 
m 1921 the magnificent cpiantity' of 298,356,800 lbs. 
How did this great development happen without 
European management apd without luiropcan capital ^ 
It is true that in the early days Sir William (Trifhth, the 
then Governor, encouraged the industry, ^and that he 
was ably helped by the missionaries of Yiie “ Basel 
Mission,'’ It is true that the climate and soil were 
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“ ]ust right ” aiuHlmt if fatluT^' A^nc;ulUiral IX'jTirt- 
mc^it has given many S(H'(Is and miicli instruction to 
the natives It ’’may he. that tlu* imitative' nativi's 
noted the pioiu'er ettoYts in cacao jilanting of a handful 
of Europeans, of which tliose' of Mr W 1*' Hutchison 
in 1885 and Mr J H lEitty in 1888 vo're flu; earliest 
If we allow thj^e <idvantage'S,^t still n'lnams a mode'rn 
miracle' a lesson both to state'smen anel ee'eiimmists 
(the* reade'r will neite' the' ehstiiution) “ (\icao/’ s.iys 
Mr. I'lidhope, the' Diieeteir of Agriculture', “ has indeed 
had a gre'at cuihsing mnui'iice' ” 'I'lie native's were 
wande'rers, m part wairlike' neetably iliat tribe' of 
w'arriors, the Aslninti^ piaedising a ve-rv primitiv^e 
form of agriculture', cle'anng the' bush, growing foexi- 
stiitts, and the'ii passing on te) cle'ar fre'sh bush and make 
gardens ane'W' 'Hie'y se'ttK'd elown t^ cacaei-growang, 
became a simJl nation of pe-as.mt pro})iTe'te)is, and afte'i 
thirty yeais’ effort li.i\e', as far as epiantity of eiutput is 
conce'rnexl, outpace-d all eitliea e'ountiie's anel le'ft the'in 
breathing hard in the' re'ar Alie'v jireimise' tei prexluce 
half the' cacao in the world Inele'e'd it is said the-y 
do produce; more than this epnintity imwL but the' 
cost of carrying it to the jien t is such tlnit only a pewtiein 
of the' cro[) IS e\])orte'd 'I his is <i ehihculty with which 
they have alw.ivs h.iel tee ceinte'nd tlu'y h<ive h.id to 
get the'ir cacao to the port e'litire'ly without the' assistance 
of ])ack animals, feir these* cannot live because of the' 
deadly tsetse lly, and a large* p.irt eif the; e'ne*rgy of the 
people was, and is*^ absorbed m jiorterage' d'his mis- 
direction e)f energy has greatly re'duced by the; 

enterjirise of the (lewTrnnjent in building railways 
and making a netwmrk of reiads suitable for motor 
traffic , 

The quantity of the cacao ]'re)duc''d i*' e;norm()us, 
but w'hat of the quality ? It is true that the bean of 
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the Amelonado, vayict}/ of Fo^astcro, as grown on the 
Gold Coast, lacks any special character, but the tVee 
has the advantage of being hardy and capa'ole of 
yielding heavy crops, as much as 5 lbs. a tree, given 
sound cultivation. The cacao of the Gold Coast had, 
at one time, as bad a name for quality as tlic climate 
had for unhi^althiness * Neither c.icao nor climate 
deserves this to-day. It would be unreasonable to 
expect that m a single geiuTation the nativi's should 
learn and ])ractis(‘ the whok' art of cacao })roduction. 
With the encouragement and help of the Agricultural 
I)e])artment great imjirovenK'iits have been made. 
Fermenting and drying now ri'ceive considerable 
attention, and the jiractici' of fermenting for six days m 
heaps, baskets, or “ odum ” boxes continues to incrixise. 
Not only have there been im]u*ov(‘mc'nts m the prepara- 
tion of the beans, but more recently there have bi'cn 
signs that care is being taken m the cultivation of the 
tree. Knivi's are now generally used for harvesting 
the pods, and attempts are made in some places to keep 
the jilantations clean. Sonu' of the intelligent natives 
see the folly of crow'dial se(‘d beds and crowded planta- 
tions, and realise that the planting of trees 6 ft. to 10 ft. 
ajiart, as in the past, w^as an error. 

People sometimes talk as though the whok^ output of 
the Gold Coast was very inferior stuff , this is absurd. 
Although the care in preparation leaves much to be 
desired, there are probably at least 50,000 tons of good, 
sound, fermented cacao produced every year. This is 
more than any other country can boast of. Even if 
we take the bulk, it is fa,r better fermented than the 
cacao of Para,, or, amazing as it sounds, than Fhe cacao 
of Ecuador. 

It is partly on account of its lack of uniformity, 
and its mixed and uncertain character, that the cacao 
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fi'tches a low, price. Happily, it is produced more 
cliea{)ly than any other cacao As Sir Hugh Chhord 
has expressed it, “'there lue no charges to pay on 
account of costly luiropean supervision , no directors’ 
fees and oliice exjX'nses on the (iold ('oast or in London ; 
no dividends to pay upon borrowed capital ’’ In spite 
of the increasing cost of 'labour, tlie riolj,1 ('oast remains 
a very dangerous compiditor to the other cacao-growing 
countries 

Th(^ (iold Coast keeps easily first in the race - -is there 
any obstacli^ in its path which may trij) it and send it 
headlong ^ It may be ri'inarkt'd that an industry 
^50 rapidly built up naturally lacks the solid security of 
thos(' that hav(' b(‘en (sstablished for a century or more. 
WluTein lies its insecurity ^ (diietly m this — that, 
owing to th(‘ ekcessiv(‘ ck'aring of the fon'sts and the 
lack of anything a})proaching scientific cultivation, the 
cacao tree may cease to thrive. 

The effect of forests on climate is well known. Ovct a 
century ago Von Humboldt expressed the opinion that 
the cacao of Caracas (Venezuela) was no longcu' so good 
as it was ongmally, because the country had become 
denuded of tio'cs and hence was dryer and more exposed 
to winds. The ettect of “ shifting cultivation ” with its 
reckli^ss felling of forests in a country like the (iold 
Coast, which has already jirobably the lowest rainfall 
of all cacao-produemg countries, will no doubt be 
disastrous if persisted in. It is to be hoped that the 
Agricultural Di'iiartmi'iit will be ifsteiied to an(J their 
advice followed, for it w (fontended by experts that, 
unless 25 per cent of thy land remains covered with 
forest, the climate will become too dry for cacao 

The absolute dependence of the Gold Caast on cacao 
makes the further question, how the plantations will 
fare m the battle with disease and pest, one of great 
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importance, 'fhat in«tli(i«|)ast the naiivt's have generally 
talJhn no care seed selection and have* igiKtred tlu; 
most ^lementaiy in'inciples of agricultun', such as 
drainage and keeping tlu' jilantations ckMip is wc'll 
known One is jiistihed m the hsir that, just <rs m the 
Middle Ages, m s])it(' of tlu' wis(' tioching of th(' h'w. 
because of igypiMiici' and in^.mitarv conditions, tlu' 
whole po])ulati^ of a city w.is soimdimes wiped out bv 
*a plague, so the millions of ca(Mo trees on tlu^ Oold 
Coast may suhei* <i slowcu', but (sjually sure, (U'struction 
So far, however, bi'cause tiesh ,iic<is ,ire cmitinualK 
coming into bearing, tlu' outjnit incre.ises by hsips 
and bounds On tlu' one Irnid wc' ha\'e the ('xpi'rtS 
trembling and crying, “ Wolf ' " , on the otlu'r the lu.is'. 
of ilhtc'iMte nati\'es lacking m foix'sight <md blind to a 
thousand dangiu's Tlu' natu'es ,ip])(M!*to ri'gard jU'sts 
and diseasf's as being caused by evil spirits, <ind, <is 
charms cannot ^)e obtaiiu'd to n'lnovi' the t‘\'il, tlu'v 
are resigned to it, and abandon the ])lant<itions so 
mfecti'd Although a f(‘W plantations Irivt' re(a)\'eied 
when thus abandonial and iK'gKaied, thiTe an' obviously 
the vcTy gravest iisksjhat this jiroci'diin' will spri'ad 
infection Then' are optimists who [Uit tiu'ir faith m 
natuie, believing it has a bi<is in favour of lu'althy 
trees ; and if nailin' fails, they trust that the breaks, 
due to forest growth Ix'twei'ii the areas pkinti'd, wall 
prevent infection spreading Neither huth nor 
beiU'volent fei'hngs wall jin'xt'iit the mcroase of dnease 
if apyhed knowledSe is kicking Ask the planters in 
countries wdiere cacao has^)e#n grown for a century or 
more Plantations, as they lyiow' w'ell, are not saved by 
good inteHtions 

The avT'r^ge annual value of Mie cacao crop in tlu. 
Gold CoasT for the live years 1918- -1922 w<is six million 
sterling. It may be remembered that the coffee crop m 
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Ceylon once had an annual value of half that sum ; in 
a f(‘\v years the crop was reduced by 99 per cent, hnd 
the industry ruined, owin^ to the coffee leaf disi-ase. 

Before 1910 one heard little of diseases and pests on 
the Coast ; to-day the list of those that are trouble- 
some is a long one. Of diseases due to microscopic 
fungi, Brown ]X)d or U Black jiod ” (Phytophihora) is 
the most widespread Thread blight (iSlarasmius scan- 
dens, Masset') and “ Die back ” (J)ipl()dia cacaoicola) 
an.' also known. It is curious to read that a kind of 
Mistletoe {LorantJius) cause's se-noii.^ trouble. Of insect 
('iiemies, the “ Stem Sajipi'rs ” (Sahlhcryclla siny^ularis, 
flagk, and S Thcohronia, Distant) are well known for 
their destructive effects. The natives call them 
“ Sankoniiabe'," which signilies ■ give iij) cacao and 
“ go back and pluck palm nuts." The " Cocoa 
mosquito " (Hclopcltis Bcr^roHu) is also a serious pest. 
The presence of various borers, the Cdcmea borer beetle 
and more rarely Armatostcriia baquctiana and Cliara- 
coma stictiiirapia, Hamps , have also been observed, 
as well as Thrips and the Megalopygid moth (Enlopho- 
notns myrmclco)i). The list is formidable, but one 
knows that everything that can be done in an advisory 
capacity is being done by the energetic Department of 
Agriculture and its provincial staff. There is also the 
Cold Coast Agricultural and Commercial Society, 
which was formed in 1921, and which issues a very 
lively journal. The publications of both the Depart- 
ment and the Society show how *che intelligent and 
educated representatives ^off.all classes arc alive to the 
dangers, and it is generally felt that, given sufficient 
encouragement by prices graduated according to 
quality, and by the nierchants’ refusal of ^ny cacao of 
interior grade, the standard of cultivation anTi prepara- 
tion for the market will continue to rise. The European 
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mcrchcTTits have played a valijvibh' part in the past in 
the development of this industry and are a determirhng 
factor in its standing in the future Jt is to bodeared 
that not many luiro])ean and American buyers appreciate 
their responsibilities in this direction However, as 
Sir Hugh ( lifford said in 1919, “ One or two hrins it is 
true, of wliicli Messrs . ( adbury Bros, and Messrs. 
Pickering Berthbud are tin' jirmcipaf^ examples, have 
consistently refused to buy cacao which is not of 
approved cpiality, and the adojition of this [xilicy has 
been productive of good results ” 

The natural flow of ('conomic conditions is generally 
prehu'able to (iovernment intervention, but, if the 
majority of the buyers do not adojit tlu' above principles, 
it is unlikely that the qinihty of tlu^ cacao will auto- 
matically impro 'e, and it may Ix' found advisable, as 
a r('pres(‘ntative commit t(‘e has n'commendi'd, for the 
(iovernment to msjxict th(‘ cacao <it the port of shijiment. 

h'or a delightful chat about the industry on the 
Bold Coast oik; should n'ad Miss E, A. Browne’s book 
on ('ocoa d'hose who require more complete scientific 
information will find all flay desire m the Rejiorts of 
the Department of Agriculture and the authoritative 
Enquiry into the Gold Coast Cocoa Industry, 1918-1919, 
by Mr. W S. D. Tudhojx; Its problems are felicitously 
discussed m IMr K. J Organ’s paptu' on The Gold 
Coast Cocoa Industry and its Recent Developments, 
which was read at the International Tropical Exhibition, 
1921. 
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Bagging. I hi' pKintcr wciglis liis r.KMo ii 
strong jute bag'^^ 'I Iiis is now^tlu' lyincasal n 
^^ackiiig . * till' " Soc'iinusc'o ” r.icao from (i 
used to 1)0 e\})ort(‘(l m biiit<Uodn(h‘ b<igs and a 
Madag.iscar in caiwdiido i)<iek<iges stiteliod wit 
thongs, but these bi'long to tlie j)i( tnres(]iie 
suitcdile sack to hold I | cwts should Ix' in.ule ot 
snfhciently stout inati'rial to wiagh at heist dibs , fis if 
has to bear rough handhm; 'Thi' bags <ii(' e.iiadully 
sewm up and nnirked in <i i haiMCteristie w<iy which is 
geneially indicative of tlu‘ ('st<it(' on \fliieh tlu' cacao 
was grow n , 

One frc(niently s(‘es in i.ic.io statistics the amounts 
uahcated as so many bags This cannot signify a 
detimtc (ju.intity iinh'ss tlu' ('oiintry of (»rigm is knowai, 
as, unfortunately, the rei ogmsed weight varies from 
(ountry to coiintiy I'lje followang examphes illustrate 
this-- • 

Ari’KoxLMATi-: \\'i-:i(.irr oi' ju<;s oi- c ai'ac) 


C'lUDitry of 

X(i ll'nght of 

Out,'!)! 

( (H({o in Bag 
lbs 

'rriiiuKul 

196 

(’■reiiada 

196 

Jain<u(_ci 

196 

*San Domingo 

196 


175 

vSunn.im 

168 

San .Thonu'- . 

140 

(ioUl Coast 

140 

Bra^l* 

140 

Venezuela 

1 12 

Ceylon 

112 
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Transport to the Shore, ^conveying of cacao to 
the point of embarkation is a subject on which '4t is 
difficult to generalise, as will be seen by a brief con- 
sideration of the methods of the five principal producing 
countiies, the Gold Coast, Brazil, Ecuador, Trinidad 
and vSan Thome. In the more remote parts of the 
C'rold (ioast the primiti'‘''c method of head loads is still 
used to convey the cacao to road oi''’'rail. The usual 
head load is 60 lbs , but the native easily carries a 
140-lb bag of cacao for many miles The noisy and 
picturesque use of the palm-oil barrel for the transport 
of larger (juantitics, once so common, is now rapidly 
becoming a curiosity ; occasionally, however, one may 
still see half a ton of cacao m a huge barrel being 
trundled by two or three men down the ways to the 
coast. In the last few years head-porterage and barrel- 
rolling have been largely displaced on the Gold Coast 
by the use of motor vehicles, which in 1922 numbered 
2,000 in Coomassie and 4,000 m Accra. 

In Brazil the problem of transport is complicated by 
the liability of the vast region round the Amazon to 
inundation when this mighty river is in flood, and much 
of the cacao is brought down fhe wate^'-ways in canoes. 
In Ecuador, barges, motor launches and rafts are used 
for the same purpose. “ One may see 60 rafts fastened 
together, three abreast, with a family hut built upon the 
central point and a couple of men poling down-stream, 
while a few others attend to the cacao beans drying on 
waterproof sheets in the sun ” ^ In Trinidad one sees 
the more commonplace use of mules and vehicles for 
conveying the cacao to the nearest railway station. 
San Thome is advancea in the matter of transport, 
light railways running right into the plantations. There 
are few countries which would not profit by the 

^ The Confectioners’ Union, p. 2803 (1920) 
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adoption of metliods simila^^ to, those used in San 
Thome., ■ ' v 

Shipping Cacao. TTeferably caca(» should jjiot be 
stored in the tropics but shipped as rapidly as possible. 
In a nVoist hot climate it is liable to become mouldy, 
especially 'if imperfectly fermented, and also to be 
attacked by such cosmopolitan pests of stored food- 
stuffs as the Mediterranean Flour ^Moth (Ephesha 
kuhmeUa) and certain tiny beetles (Aracocerns fasci-o 
culaius, etc ). ^ 

As affecting the quality of the cacao, the method of 
conveying it from the port to the ocean liner is more 
impqrtant than the transporting to the shore, because 
there is greater risk of getting the cacao wet. Good 
harbours in the tro[)ics are few, and the cacao generally 
has to be taken miit in lighters to the ocean liner which 
stands off from the shore. The Gold Coast has no 
deep sea harbour but there is a costly- scheme in hand 
for building one at Takoradi This harbour will be of 
special advantage to the Gold Coast because of the 
heavy surf which beats upon the shore, and because 
everything, including cacao, is taken out to the Elder 
Dempster steamships m surf boats. is regrettable 
that carefully dried cacao should run the risk of being 
spoiled by the surf which at times rushes over the 
boats. 

The leading shipping ports of the world for cacao are 
Accra and Secondee, both on the Gold Coast. The 
recent and rising importance of Sicondee, which now 
ships 40 per cent of the, GMd Coast cacao, is largely 
due to the increased output of Ashanti, which is now 
responsible for one-third of the total production of 

^ For full particulars, see a paper on " Insec c Pests m the 
Cacao Store," by A W. Knapp, in the Bulletin of the Imperial 
Institute, p. 189 (1921). 
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(lold Coast cacao ,Thc^ principal shipping port for 
Brazil is Baliia, fv’hicli exports* nearly* teh times the 
qiidiitity shipped from the other* leading port, Para 
About 95 JXT cent of .the cacao of licuador is exported 
from Guayaquil Port-oPS])am is the chief {Tort for 
Irmidad, Lagos for Nigeria, San I'home for ^an Thome, 
and Sanchez for the Domi^ncaii Rejiubhc ; while 
Venezuela sliipNrliuTy from l.a C.iiTiyra, Canqiano and 
•Puerto ('abello 

Several many fact urers, Menier, Suchard, ('adbury, 
and others, have estates of tluar own, but thesr* estate's 
produce only a small jxirt of their r('C{uirenients Manu- 
facturers seldom deal direct with tlu' |)lanter, althpugli 
in some cases they have tju'ir buying agencies on the 
spot Planters either sell locally or shij) direct to 
European brokers Most of the buy^ig in IGigKind 
is done on co^t and freight contracts In this case the 
weight of the bfigs is deducted by the S('ller and the 
buyer takes all other charges, including shrinkage up to 
2 per cent More rarely the cacao is sold on London or 
Liverpool landed terms, m which case the planter, in 
calculating his returns, lias to subtract from the gross 
weight not only, the tart?, but also the amounts allowed 
for sampling and foi loss m weight. He then has to 
deduct from tlu' maiket vahk of the remaindi'r, th(' 
insurance, freight, dock and Lmding chargi'S, and the 
agent’s commission. 

Valorisation schemes have often been proposed in 
connection with caffdo, and in Ecuador in 1912 the 
Asoct^cion de Agncidtorc^ dej Ecuador was formed in 
the interests of the planters and exporters, for the 
express purpose of storing aild holdmg up cacao when 
prices were low Such efforts tend to stabilise industry, 
but the fac«t mentioned above, namely, that cac.io deteri- 
orates if stored in the tropics, is a serious objection 
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from the manufacturers’ anjf t^Ie consunuTs’ points 
of view, to tlie’ ai:)plic<ition of such" schemes to ca^^ao. 
And in this case it As by no means’ certain tlj.at the 
scfunne has so far worked out profitably for tlie planters, 
for aboht 1920-1921 , the A sociacwn, presumably because 
it held u])''’cacao on a falling mark{'t, was in financial 
difficulties, and during d920 increased its tax on all 
cacao exported from 2s. 6d. to 7s. 6d fjf each 100 lbs 
The Sale of Cacao. The ])rincipal cacao markets of 
the world arc New York, Hamburg, London, Liverpool, 
and Havre. Other cacao markets ar(i Bordeaux, 
Lisbon— to which the San Thome cacao is shipped, 
and Amsterdam — where Java cacao is handk'd During 
the war Hamburg lost its position as the largest cacao 
market and by 1923 had not regained it. A great part 
of the Gold Coasp crop goes to Liverpool, and London and 
Liverpool together form a greater market than Hamburg. 
London has one advantage over all thf other markets : 
it holds a public auction, and although sometimes only 
small quantities are sold, the jirices at wliich the cacao 
changes hands are wired all over the world and form a 
basis for negotiation. This applies particularly to 
West Indian cacao. It used To be said that, what 
Greenwich observatory is to the users of clocks, the 
London sale is to the sellers of cacao, but the sale has 
lost much of its former importance and is no longer 
held regularly once a week. The auction is conducted 
in the Commercial Sale Rooms in Mincing Lane on 
Tuesday at 11 o’clock. The salei-room is not very 
impressive ; it resembles adarge lecture theatrel" But 
commerce of this character has so long been associated 
with Mincing Lane that 'the place has for the visitor 
an atmosphere of romance. One is silent in awe, con- 
templating in thought the succession of 'experts in 
tropical produce who have bought and sold within 
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those walls Peering do^’ii the, cor^idars jof tine one 
hears the murmur of those who liave made and lost 
fortune^ through thti rise and fall in the jinees of strange 
raw products that half the world has never seen. Plow 
many drinktas of cocoa could describe a ci^cao bean 
It IS about the size of an alinixid, though jilumper and 
less pointed 'ji^he skm or sin’ll isju'own PiuP'r tlu* 
shell at the broader end is tlu' ginan or radicle, which is 
liard, rod-sha{)ed, and about oiu'-hfth of an inch long. 
The inside (tlu; totyh'dons) ot the be.in may be milk- 
chocolate colour, brown, dark-brow ii, purph', or slate 
The taste is fatty, mon* or h'ss bilt(*r and astringent, 
nutty and faintly aromatn' 'Phe odour of the'ravv 
bean is (piite unhk(‘ ehocolati' ; it is |)('cuhar to raw 
cacao and cout.uns a viiirgary const itiuait Not a 
singk' bean is to bi' seri. ,it tlu' aiu^tion Iloweviu 
hsirned the bal^bh' of tlui sah* room may be, tlu' 
auctioneer does no vaiuisliing , lu' meiely puts u]) the 
lots uiuh'r a brud and <ic('uiat(‘ (K'scnption It is 
jHissible, howevi'r, to obtain samph's before the day of 
sale, and thesi' ,ir(' always on show m traces at the 
winoiis brokers’ others, on the ])r(‘\ious day It is 
usual for prosiaftive buyers to s(H‘ these samph's before 
going to the s<ile and to make notes on their lists against 
the various lots otfenal 

Tilt' cacao bought and sold may run mt(‘ many 
thousands of bags, but it is only a sm.ill cpiantity com- 
pared with tint which is sold by jirivati' contract for 
forwai^ deliviay, and an ^mcrtsisiiig amount of cacao 
is now bought, not according^ to sample, but according 
to type or sjjecification T^ie j)iibhc auction is of 
interest, irot on account t)f thc^ quantities sold, but 
because it ^^i^^es ])eriodically to the cacao world a definife 
indication of the trend of prices. 

The Price of Cacao. Only for one brief year in its 
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bistor)’ has ,the prrce pf caca6' evfer, remained constant 
This was during 1918 when the Food Controller fiked 
the price of the best qualities of thc’difterent \^arieties 
of raw^ cacao. The list lielow gives one an excellent 
general id(;;a of the way cacaos are graded — 

j’TXi'i) i^Kicr: Oh' CM'AO 
Apihi , 191S, lo \1 \v, 191S" 

Jiritisil West 
Jiahi.i 
('anieroens 
San 'I'honie 
('()nf<() 

'I'rinnlad 
1 leim'raiM 
(ju.i\'a(]ml 
Siiriiiaiii . 

('e>lou 
f.iva 
S.nuo.i 

On page 91 will be found a diagram showing the; 
variation m prict' of four important varieties of cacao, 
one from (Mch of tlu' abovi' si'ctions, during the years 
1913 to 1922 3'hc most notable fe.ituee is the manner 
in which prices rose in 1919 like a rocket, when the 
('lovernment control was taken oti, and then fell like the 
1 stick 111 1920. This fall in prices was a great loss to all 
holders of stock, and in one or two instances the losses 
were so grcrit as to cause disaster 

Valuing Cacao. As far as couiAry of origin is con- 
cerned, there is, to the umuitiated, something freakish 
in the great variation ip price paid for beans which 
look so similar, and it is not possible, with the more 
expensive kinds, even for the expert entirely to account 
for it. However, apart from the effect of freight on 
price, one can call attention to certain qualities which 
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influence price ai|d which a;e little affected by the 
vagaries of fashion or the vicissitudes of taste In' the 
first place, cacao ot the Criollo type which shows, on 
breaking the bean, a cinnamon-coloured fracture (such 
as one sees in the better grades from Ceylon, java, 
Venezuela, Samoa, and ^Madagascar) has always been 
consideied the finest c.uao Connoissimrs of diocolate 
have point(“d out with regret that (lie delicate Criollo 
type is slowly dying out and giving ])Iace to the hardier 
bVrastero, wliich h<is a dark-lirow'ii or brownish-purple 
“ break " It may be wi^ll here to chair up a possible 
misconcejilion ('riollo biMiis are born, not made That 
is to say, tiny are born whiti; as ivory and become 
cinnamon brown on jirojier fei mentation and drying. 
l^'orastiTO and ( alabai illo ixains as thc'y come from the 
l)()d are ])ur[)h‘,' and on correct fcrnn'iilation and drying 
(h'velop a more' or h'ss d.irk-brown colour No amount 
of fermentation wall evi'r gi\(‘ a hor<istero bean th(^ 
liglit-brown briMk of the ( riollo You cannot make 
damsons into gretaigagi's, but (himsons are good to eat 
for all that If ('riollo is (he (pieen of cacaos, borastcTO 
and ( alabacillo an' tlu' \eomen, and on their backs the 
industry ri'sts • 

WhetlK'r the cacao be ('riollo or h'orastero, the buyer 
prefers large, ])lum]'» bi'ans, the shell of w'hich is crisp 
but not too brittle and mon' or less loose from the 
interior On scpiee/ing a handful of good beans a light 
crackling is heard, and iiiKh'r firm iiressiire the bean 
breaks into small cris]) fragments' Ihe colour of the 
fracture dejiends on the bind of cacao, but whether the 
tint is cinnamon-brown, dark-biown or brownish- 
purjde, it should be a pure colour free from any 
suggestion of mud or slati'-grey A flat bean, a slate- 
coloured " break,” the fragments leathery or cheesy 
in consistence, the shell soft and clinging closely to the 
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bean, are as so many* rccV lights warning the buyer of 
imperfect fermenta’tion. The buyer naturally .prefers 
an even»cacao to a- mixture,, and notes such gross imj)er- 
fections as germinated beans, mouldy beans and grubby 
beans * 

The method of imocialure m judging a cacai? is usually 
to glance first ;^t its general entiTiial <ip|)(‘ar<iuct‘, and 
make some such* (‘xammation as i'? suggested above 
I'he biiyiT then cuts a siut.ible nuinbei, say 100 beans, 
into halves and c<ir('fully examines tlu's(' so as to g(d a 
percentage amdysis 'fheir geiii'ral character is iiotial 
and an estimation made of the good, iinferiueuted and 
d(d(‘ctives Somi' buyi'rs die s<itis(ied with this, .bid 
the more thorough jiroci'cd. to ro.ist the be.in and test 
th(‘ aroma and other projicrties of tlu' roasted jiroOiict 
The old proverb says, “ The buyer h<is iKt'd of .i hundted 
('yes ” Tu the cast' of ca(Mo hi* lU'cds also at le.ist one 
nose, and that a tiMined one He pa\s grt'at atti'iition 
to the odour and tlu' shghti'st .ilien tang, wiu'ther 
dea ribed as “hammy.” moiildv, musty, smoky, or 
cheesy, is gi'iierall}^ sunicu'iit to condi'inn the sanij)k' 
As far as the author knows it is exceptional to go 
further and to hike the luitti'r percentagi' and the shell 
pt'rcentage into account in vahiing a ji.irticiilar samph', 
although a knowledge; of tlu' iisnal comjiositioii of tlu; 
type may influence the buyer 

In fixing a price for a cacao oiu' must also consider the 
demand, and this is definitely determined by tlu; manii- 
factiir^'rs' recipes. 'It is obvious that ('V('ry cacao 
produces its own peculiar pliiiracteristics iii the cocoa 
or chocolate prejiared from it, Jmt only the manufacturer 
•knows exiKTtly the qualities he is striving .to produce in 
his finished goods, and what caca'o, or blend of cacaos, 
will give tfie desired result ,His aim is to please the 
public, and thus the taste of the public is the ultimate 
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arbiter of value. writer ii?; tho Times Trade Supple- 
ment (July 15th, 192^j says, '' As a rule it is custo^iiary 
to use a background of more than half of the ‘i'nixture 
of some cacao of a not too pronounced variety. For 
this purpose the West African cacaos arc used most 
extensivery A little higher up in the scale of strength 
come Bahia and Saw Thome cacaos. Venezuelan 
cacaos vary from ' the cheapest to tlTe best varieties ; 
Ceylon cacao is high grade and is favoured m this market, 
but the two types which are most in demand for 
‘ lifting ' the chocolate mixture and determining its 
flavour are Trinidad and Grenada (Guayaquil has been 
•used for making drinking cocoa, without blending, 
with considerable success ” 



CHAPTER VUI 

THE COST OE CACAO PRODUCTION 

» 

The cost of cacao production has been neglected in 
most modern v^firks on cacao l^ie excejitions are 
Hart’s book on Cacao, which gives a number of valuable 
figures, and Hanv'l-Smith’s Cocoa Planliui^ in the IfVs/ 
Indies, which, though written over 20 years ago, contains 
advice to the would-be planter that is as good to-day 
as when it was written. There a|)pears to b(' no l^ook 
which gives detailed costs pf creating and carrying on 
a plantation. The amount of care taken varu's so 
greatly in different coiintru's, that ar# average figure 
would have little significance It apjieared, therefore, 
that the best- procedure would be to give the tigures for 
one or two places where hrst-class c<icao is ])r()duced, 
and Ceylon and Trinidad were chosen as illustrating 
costs in producing areas where sound methods of 
culture are practised The author is indebted to Mr 
E. W. Keith of,tbe Koi^di^salle ]{state, Kandy, (ieylon, 
for working out for inclusion m this book - - 

1. The costs of opening up and keeping up an ('state 
in Ceylon for the first five years, that is, until the tree 
begins to bear. 

2. A capital and revenue account showing the first 
five years of beariiij* 

3. The cost of producing 1 j:wt. of cacao on an estate 
in full bearing, the yield of which is 5 cwts per acre 

, The whple drama of cacao ^production is brought into 
the lime-light by these figures, and, although they apply 
specifically^ to Ceylon, where \hc cacao bean is of a very 
fine kind, and the methods of cultivation the most 
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advaiiced and thorough, they illustrate the costs of the 
various items, a number of which must be borne whefeVer 
an attempt is made at cacao cultivation. 

Many estates in Trinidad have been established by the 
contract system. By this method the land is let out to 
the contractor for four or hve years, during which period 
he has the privilege of growing certain k^ds of provisions 
on the land rent-free, and at the end of that time the 
young cacao trees are bought from him at 8d. to Is. a 
tree. The costs below are for those cases in which 
the planter takes charge. The author owes the figures 
to the kindness of Mr Stanhope Lovell. The cultivation 
I's not cpute so elaborate as m Ceylon, but any reduction 
due to tins IS compensated for by the very high cost of 
labour, the conditions of which, as in many other parts 
of the world, afo not so settled as formerly 
Cost of Starting a Plantation. Mr , Stanhope Lovell 
gives the following figures for Trinidad in 1922. They 
would apply to a plantation of say 200 acres, where the 
ground was level and the soil calcareous The costs 
do not include either the expenses of management or 
the costs of stock or buildings- - 

< ('OSr OF S'rXFTlXO .\ piaxtation 

F.a(.h Alyc Co'^ts 
i s d I s d 

a 

4 - -- 


9 - 

2 10 - 
2 10 - 
2 10 - 
2 - - 
2 - - 

Total cost to 'bring to bearing ^20 10 - 


Felling and dearing 
Drainage, roads, weeding, eti 
Planting 

1st year 

2nd year . < . 

3rd year 

4th year . . ’ . 

vSth year 
6th year 
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It is interesting to compare this with* the figures given 
by^art in pre-war days He wrkes k is calculated 
that an^state can bt established by.the contract system 
at a cost of about IVJL to ‘{15 jier acre, exclusive of 
buildings.” On the (iold Coast, the Omanhone of 
Akwapim estimated (1919) that the cost of. bringing 
an acre into bearing is {6 for the first year, and £1 5s. 
a year for four n^ce years, making a total of {15 an acre 
r While the above figures enable one to get an accurate 
outline of the costs, Mr. Keith's figures for Ceylon, in 
1922, fill in the details The costs were given in rupees, 
but that they may be more generally understood they 
have been converted into hhiglish money (100 rupees 
being equivalent to {6 13s 4d ) page 98. 

The list of expenses does not allow for any build- 
ings, the cost of which would depcnc^ on their size 
and- the acreage planted, or for the manager’s salary. 
The capital cost, ‘•including salary and buildings, of an 
estate of 300 acres, would be about {26 1 3s 4d. an acre. 

These figures speak for themselves and give one a 
good idea of the relative importance of tlie different 
operations during the fust live years on the plantation. 
When the groined is cleared the weeds spring up with 
lightning-like rapidity, and to cluick this, as thoroughly 
as is usual in Ceylon, requires much labour, especially in 
the first few years. Both Mr. Lovell’s and Mr. Keith's 
figures show a high initial outlay on roads and drains, 
an outlay which cannot safely be scamped, for the former 
greatly facilitates tl'je work on the plantation and the 
latter ?ire essential to its health It will be noted that 
manuring is an expensive item, especially in the third 
^d fifth years. Every year A little has to be spent on 

supplying ” new cacao and shade trees* to take the 
place of i\jose which die or prove unsatisfactory from 
other causes. 
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PLANTING— FIRST YEAR 

'' ’ Each Acre Costs 


Felling and clearing . 


/ 5 

1 - 

d 

Lining, holing, filiing-in, and planting . 


13 

4 

Seed' and nurseries 


1 - 

- 

Survey ..... 


1 

4 

Roads and drains 


1 13 

4 

Weeding . . . ^ . 


. 2 -- 

- 

Manager’s coinmis'''on for opi ning 

r*- . 

13 

4 

Contingencies, inedual aid, tools, etc . 


8 

8 

Shading and shade trees 


8 

- 

I'Ntimated total expenditure 


• P 

- 


J3R1N('.ING THI-: TREES INTO BEARING 


Edik A( f( C()sts 



2iid year I 

3ri/ year 

4th year 

5th year 


£ ' </ 

/ 9 d. 1 

£ ^ d \ 

/ s d. 

Roads and drams . 

1 4 

1 4 

1 4 

1 4 

Weeding 

1 12 - 

1 4 - 

16 - 

12 - 

Manager’s cominission . 

6 8 

6 8 

6 8 

6 8 

Forking round pl.ints . 

2 8 

— 

— 

— 

Forking with light appli- 





cation of manure 


1 6 8 

— 

— 

Forking whole ground . 

— 

— 

5 4 

— 

Manuring .... 

— 

— 

— 

2 

Contingencies, medical 





aid, tools, etc 

1 4 

1 4 

8 

8 

Shading and shade trees 

1 4 

1 4 

8 

8 

Supplying .... 

1 4 

1 4 

8 

— 

Terracing, boundaries. 





etc 

2 8 

1 4 

8 

8 


9 4 

1^3 1 - 

£\ 12 - 

£3 2 - 


Total expenditure for the five years, £18 5s. 4d an acre. 


The expenditure in the initial year is £9 an acre in 
Trinidad and £7 18s. an acre in Ceylon. The first five 
years cost £IS 10s. an acre in Trinidad and £18 5s. 4d. 
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an acre in Ceylon. thjs money has to be invested 
befo:« one begins t© gather a single "{^od. As ppinted 
out aboye, in the* case of Trinidad, this expenditure 
does not include anything whatever for management. 
During the five or six years of waiting for the tif^es to 
corrfe into bearing, the young planter would have to 
live and he could hardly do ttys on less than ;(200 a 
year. At least '£*1,000 must be added to the initial 
outlay. The increase which this makes on the cost 
of an acre naturally depemds on the size of the 
estate. 

When the cacao tree is five years old in Ceylon and 
six years old in Trinidad, it bears as follows — 


YIRLD OF ('A('A() FFAXS TO TUI'. AC'RIC 


Ycav of Beuntis; 

7 rinidad 

Ceylon ^ 

1st ... . 

i wts 

n 

cwts 

n 

2;ul .... 

2 


3rd .... 

h 


4th .... 

.3 


5th ... . 


5 

6th . ... .* 

i 4 

5 

7th .... 

1 ^ 

5 


If, as in Ceylon, the trees begin to bear after five 
years, the question now arises, how many years will the 
planter have to wait to get back the money he has 
investe^. According* to Mr. Keith's figures, which are 
given below, after five year^’* bearing, sufficient cacao 
has been produced to give a profit equal in value to the 
capital exyx^nditure, so that, ten ^^ars after planting, 

^ These yi^ds are f( r the Fora<jtero vanety ; Criollo usually 
yields less. 
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one’s outlay is reimbursed. On Mr. Keith’s figures the 
investment of £2v3 ISs. 4d. after hve 3 ^ears begins to 
yield £9 per annum. 

ESTIMATED ('APITAE AND ANNUAL REVENUE 

On One Acre of Cacao, for Eive Years in J3earing 


( apitul Rcvtn.ic 

( ' C ^ d. 

lo capital ( xpciiditiirc ^Ih \ ear ,ur in bearing 

OpciiiiiK .uni ttiiMKiiiK Yield II (wts ail ,icre 

1 acre of (.uao into Cost of production .it 

boiriii'? ‘db l.'f \ fJ12s tid per cwt 

Profit 1 10 - 

7lh \ car -'Ind \car tn hearing 
V K Id 2J ( vvts .m .icre 
t ost of production .it 
O 16s per cwt 

Profit 3 6 8 

6th Ycar--3rd rear in bearing 
Yield cwtb an acre 
Cost of production at 
/J Ids jieriwt 

Profit 5 7 4 

9th Year-'-lth rear in bearing 
\ leld 41 ( wts .in .u re 
Cost of production at 
/J 9s Ad I per < w t 

Piofit 7 9 4 

l0//i Year — 5//i rear in hearing 
\ udd 5 ( wts .111 .!< re 
t ost of production ,it 
fj 6s' 8(/ per < \s t 

Profit 9 - - 


(26 H 4 I £26 13 4 



In the above table the sale price of the cacao is taken as 
£3 2s 8(1 })er cwt 

Cost of Producing one Cwt. of Cacao Beans ( 1922 ). 
Another interesting point is that, when the plantation 
is in full bearing, 1 cwt. costs abqut £\ 7s. to produce 
and in 1922 sold for £3 2s. 8 d. The table belo\\^ shows 
in detail how the money is spent. In Ceylon, forking, 
pruning, and the lopping of shade trees are done every 
two years rfnd manuring every three years, so the 
figures allow for forking, etc. over half* hhe acreage, 
and manuring over one-ihird— 
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ESTIMATED COSj' OF PRODUCTION 
, Of eachiCwt of Caca»? (Cf?ylcIn) ’ 

(On an c'^tato of, say,. 300 acres, in full b<;aring, giving a vield of 
about fi .>0 cwts an’ acre, and allowing for full programme 
of. cultivation.) 

Salaries and General Expenses — £ s d £ ^ s. d. 

Sauries . . . . . . 4 _ 


Watchmen ..... 5 

Contingencies . . . . » . 10 

Medical aid . ' j . . . . » 6 

Labour recruiting .... 2k 

Allowances ..... 2~ 


Cultivation — * 

(rt) Cattle Establishment 
Cost <ind keep of stoc k 
Upkeep of grass lii'lds (>. lifting gr.iss) 

lb) Elantation : 

Purchase of manure . * . 

AppluMtion of manure . 

Cutlassing or weeding . 

Diseases and jiests ( ncluding rats, 
ants, s(|uirrels,^ black tac.io, etc ) . 
Tools ami carts^ .... 
Loads and dr.iins .... 
Forking ..... 
iVuning ..... 
Supplying cacao trees . 

Shade trees and pl.ints . . * . 

Fences and boundaries ^ 

Reaping and Erepai'htwn for the Market- - 
Gathering and jncking 
Curing, sorting and bagging 
Bags and matting (for drying) . 
Transport (carting) .... 
Slupping ..... 

Machinery and upkeep 
Export duty ..... 

Upkeep t/ Buildings, etc — 

Barracks . . . . . .• . 

Cattle sheds ..... 
Bungalows and furniture . .* 

•Factones.' . . . . , 


Total 


4 


1 

4 

3 

4 

.1 

2 

1 

8 


5 


4 


2 


1 

1 

2 

1 

11 

1 

6 


4 


2 

2 

3 


6 


4 


2 


'2 


£\_ 1 _ 2 ^ 


8— {1463e) 
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i i . ‘ 

It \yill be noted that the^ most costly item is the 
practically indispensal^le cattle establishment. Wliiie 
some of the animals' do useful work on the plaUi^-ations, 
all provide manure of great value. In Trinidad, on an 
estate of 200 acres, one may find two horses, five mules, 
four cows', and two calves. All the items are self- 
explanatory with the, exception of “ Watchmen.” 
Some planters rcgafd watchm<ni as a necessary nuisance. 
Their chief duty is the pn went ion of theft, and other 
duties are sometimes added, such as ftie destruction of 
squirrels. 

Costs vary with methods, and both alike are open to 
Criticism. It may therefore be useful to give Mr. 
Stanhope Lovell’s figures for comparison and contrast. 
These ligurcs are for an c'state of alDout 200 acres, 
yielding 4 cwtsj to the acre, and the manager’s salary 
is not included, neither is the cost of manure or barracks. 
It is well to note that overhead and superintendence 
charges are generally the heaviest items on the planta- 
tion’s balance sheet and naturally reduce the profits. 
This explains why several large estates in a group are 
managed more profitably than a single small estate, the 
jilanter’s salary and overhead charges Veing spread over 
a greater acreage. opposit(‘ jiagi* ) 

These calculations were made in 1922, when labour 
was costly and prices for cacao were lower than they had 
been for some years. Thus in the rosy days of J anuary, 
1920, fine Trinidad cacao was fetching up to S27.50 in 
Trinidad and £6 10s. to £6 11s. <hc cwt in London, 
while the average price ip 1922 was $11.50 in Trinidad 
and £3 10s. 7d, in London. 

One of the most striking figures is the amount spent 
on pruning and trifhming, which, in Mr. Stanhope 
Lovell’s opinion, is the .jnost important v^'ork on the 
plantation. 
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A(^ I 




ESTIMATED >COiiT OF PRODUCTION * 

^ * 0 i » 

» » OF EACH VWT OF CacAO IN TrINIDAD 


♦ • . ' i s d 

Salaries and (leneral nx{->cnses—- 

Overlookers . . 16 

Watchmen . . . 1 - 

Mcssen;j;er ..... 1 ' 


2 4 

1 

3' 


(h) Jdantatum 

Application of nianun' ... 3 

Mulching ..... 6 

Cutla.''Sing, weeding and forking . 2 6 

Diseases and pests (inchuling rats, 

squirrels, ants, bhu k cacao, (dc ) . 9 

Roads and drains . . . . *1 

Pruning ..... 26 

Supplying caca^l trees ... 2 

Shade tree^ aiul plants ... 3 


Reaping and ISeparatwn for the Market 
(jathering aiul picking 
Heaping, cutting, ('xtracting and con 
veying to the fermentary . ’ 

Curing, sorting <in(l baggnig 
Transport (cartii?g) , 

Upkeep of Buildings, etc — - 
Repairs to buildings ... 7 

Miscellaneous ..... 3 


2 7 

2 8 
1 7 
6 


Cultivation — -■ ^ 

[a) L{ittle hstabli^inicnt 
^ Cost and ki'cp of stock 

Upkee]) ol grass lields (cutting grass) 
SlK'oing and harness repairs . 


I 5 d 


3 1 


7 11 


7 4 


10 


Total ... .^1 2 3 

Cost of Production and Salfi Price. To judge from the 
figures published in the U.S^A. Consular Report on 
oacao in If] 12, it would appear that, in pre-war days, 
on the average the planter received for his beans twice 
what it haa^cost him to produce them. Thus in vSan 
Thome and Para the profit was 50 per cent of the value 
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of the 'Crop,; in licua^Jor it f^as'much higher and in 
Grenada lower. Thus the cost of prodnction in Grenada 
was 3 Id. a lb. and the cacao sold for “dd a lb. * 

According to Mr. Keith’s figures for Ceylon in 1922, 
when the plantation is in full bearing each pound costs less 
than 3d. to produce and sells for over 6Jd. Or to express 
it another way, each acre*brings in a prof;^' of £9 a year. 

As cacao trees are usually planted*" 12 ft. by 12 ft., 
there are 300 to the acre. A yield of 5 cwts. an acre 
works out at 1 -87 lbs. of cacao a tree, nvhich in Ceylon, 
in 1922, was worth 12-5d. The cost of all work in 
connection with obtaining cacao from one tree in bearing, 
by Calculation from Mr. Keith’s figures, is 5'3d. a year, 
or on each bearing tree one makes a profit of 7 •2d. (or on 
an acre growing 300 trees, £9 ) . 

The author ]komised in an earlier chapter to show 
how it was possible to cultivate protitabjy a tree which on 
the average gives less than 2 lbs. of product a year, and 
trusts that the above figures have explained the mystery. 

Although the return on invested capital is high, it 
is not advisable for one to become a planter unless one 
has a strong liking for the open air and agricultural 
pursuits. Given this, it is a very enjoyable life, and 
with a plodding disposition, a receptive mind, and a 
buoyant faith to bridge the difficult times, one’s ultimate 
success is assured. As a writer in The Statist (Aug., 
1919) says, “ The returns on a cacao plantation, once it 
has attained maturity and the plants are bearing to 
the full extent, very soon jepay* the planter Jor his 
outlay, and in a few years may, if he is fortunate, place 
him in such a position tl?at he is able to retire with a 
handsome competen 9 e on a comparatively modest 
outlay of capital.” v 

Valuing an Estate. The method of valuing an estate 
is based either on the number of trees or on the average 
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yield. The first is th(} sin#[)ler and m(?re popjular method 
The actual value of the tree taken^ as the basis depends 
on thd age and' condition of the trees,, the general 
character of the property, the number and statg of the 
bi^ildings, the productiveness of the soil, tli^e degree of 
cultivation, as well as the ease of access to the ])lantation 
and its distart-jc from the i^xAnt of embarkation In 
j:)re-war days in the West Indies it was usual to take the 
average value of a fully-bearing tree as one dollar.^ 
This would mean* that an estate planted 12 ft. by 12 ft., 
when the whole of the 300 trees were in full bearing, 
would be worth £62 10s an acre. 

Labour Required. The author remarked iii ah 
earlier chapter that, since* 500,000,000 cacao trees are 
needed to produce the cacao cioj) of the world, a vast 
horde of people must be employed m* its cultivation 
The actual numljer is less than one might at first infer. 
Taking the country which is the third greatest jiroducer 
in the world, Ecuador, where the amount of labour 
expended on cultivation is small, it is reckoned that, on 
a large estate there is only one labourer to every 7,000 
trees, or one labourer to qvery 8,000 lbs. of cacao jiroduced 
per annum. E^ing the number of trees as the basis 
of calculation, we find there are at least 70,000 labourers 
engaged m producing the world’s cacao. This is a 
conservative estimate because it assumes that all 
plantations are managed, as m Ecuador, by ]uiro])eans 
and with a minimum of labour. In West Africa, which 
produces a third of tlie world’s cacao supply, the natives 
own and manage the plantations, and these, in spite 
of the low standard of culthiation, maintain a greater 
•number o^ people to the 100,000 |rees than in Ecuador. 
Mr. E. J. Qr^an estimates that there are at least 25,0(X) 
growers on the Gold Coast. • 

^ The average value in 1922 was more nearly 90 cents 
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THE .\i'\NUFACTURE OF COCOA AND CHOCOLATE \ 

OPERATIONS CO,}IMON TO BOTH .COCOA 
'AND CHOCOLATE 

In the chaptcT on the history of cocoa and chocolate, it 
was described how the crushed cacao T3ean, which con- 
tains 54 to 55 per cent of butter, gave a somewhat too 
(atty drink, and how the early attempts to reduce this 
by adding corn-floiir or arrowroot were followed, and 
largely superseded, by the’midhod of pressing intro- 
duced by C. J.,van Houten, of Wcesp, the founder of 
the well-known lirm As the preparations containing 
starch or sugar cannot legally be described as pure 
cocoa, they will not be considered here 
When a roasted cacao bean is crushed between the 
thumb and forefinger, it breaks into a large number of 
angular fragments which are generally termed “ nibs," 
and one can obtain a rough analysis of th(i cacao-bean 
by picking out the flakes of husk or shell and the rod- 
hke " gerin " or radicle. Such an analysis would give 
approximately the following result — 

COMPOSITION OF THE CACAO BEAN 


Per cent. 


Nibs . 

1 

. 86-7 

Shell 


12 S 

Germ . 

’ 1 

0 8 



100-0 


If one blows on to th<r crushed bean resting on the 
palm of one’s hand, the shell is carried away. Turning 
106 
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over the nibs one hotifees a phar^ictfjristic fragment 
which looks like a very minute rusty nail. This is the 
germ ; * it will be' found tc be hard and ll\nty While 
the shell and germ contain very little cacao ^butter, 
ab,out three and hve per cent rcsjiectively^ the nib is 
more than half butter, and if the linger-nail is gently 
pressed into it^ts fatty nature*l)e('Ojnes evident. Cocoa 
^consists simply of the tiruily ground mb from which ])art 
of the butter has been pre.s.sed. Though essentially 
simple m outline, in factory production a dozen opera- 
tions are necessary to obtain from a bag of cacao beans 
so many tins of cocoa Ifngmecrs h<ive given much 
attention to the various ])rocesses, and the maiiufatture 
of cocoa iiowder has no\f liecome one of mass pro- 
duction involving com])aralively little manual labour. 

If one examines the ])iles of bfilging sacks in 
the European i>janufac(urer’s store, one finds distinc- 
tive cacaos from jilaces all round th(' eipiator - from 
wklely sundered isf's like java and Crenada— rubbing 
shoulders. 

Factory Operations. 1. Clcaniiv^ and Sortinf^ 
Although the cacao bci^is of commerce are reasonably 
free from fore$;n matter, they are liable to contain 
string from the bag, small twigs of dried jilacenta from 
the pod, stones, dust, etc To remove these the beans 
are run ov(t a series of rocking sieves, the separation of 
the lighter particles being assisted by a strong current 
of air. The beans, at the end of the cleaning, have lost 
up to^O-5 per cent Sy weight. The same machine also 
roughly sorts the beans to*sf/e, a neci'ssary precaution 
if one is to obtain an even« roasting. 

• 2. Roasting. In spite of the iplvance -of science the 

roasting of^Gdcao remains a romantic occupation. For 
him who “ rules the roast " no cut and dried rules are 
laid down ; he is expected continuously to use his 
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judgmant, and tl?is necessary' because cacao beans, 
like all natural products, show appreciable variations 
in size, dryness, and so forth. ‘ 

The, apparatus in which the roasting is conducted is 
very similar to a coffee-roaster. It consists essentially 
of a healed rotating cylinder. The heat may be supplied 
by a coke fire, gas jets, ^)r by suporhea/fd steam. The 
period of roasting and the Insat supplied depend on the 
results desired. vSome roasting amounts to little more 
than drying, while in other cases it is* carried to within 
an ace of burning. The time varies Irom thirty minutes 
to two hours, and the temperature attained is com- 
panTtively low, being from 100" (i. to 140° C. The 
roasters are lilted with a neat sampling device which 
enables small ([uautities of the beans to be removed 
from time to time without stopping the operation. The 
supervisor br(;aks tlu^ Ix'ans, applies ,bis highly-trained 
nose to the ensp and fragr.int fragments, and passes 
judgment. If th(‘ roast is satisfactory, the beans are 
immediately discharged from the roastiT and rapidly 
cooled by a lilast of cold air to stoj) any furtlua' changes 
due to heat. The roasting of ci,'cao not only first creates, 
and then diw'elops, the chocolate ilroma, but also 
changes the colour of the kernel, even though it be slate 
or purple, to a chocolate brown Further, it loosens 
the husk or shell, so that the removal of this in the next 
operation is greatly facilitated. The moisture falls 
from 6 or 7 per cent m the raw to 1 or 2 per cent in the 
roasted bean. Besides water, acetic acid ancl other 
bodies are driven off dimng roasting, so that the total 
loss averages about 7 pejf cent. 

With regal d to tlT,e chocolate aroma, Messrs. Bain- 
bfidge and Davies have made an inveshg^ition of the 
aroma and flavour of cocoa and chocolate. They dis- 
tilled over 4,000 lbs. of cacao beans and obtained less 
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than t oz. ftf r.^scAiial^oil of cocoa. -This had an inic.nse 
flavour, I part bcm;^ detectable in dO, 000, 000 /)arts of 
syrup. It contained a niiniber of esters, but the chief 
constituent was rMinalool. ‘ 

3. Ohtariini:^ Pure Nih. All manufacturers of 'liigh 
grade cocoa and chocolab^ do tlieir utmost to remove the 
shell. The })robleiii appears simple, oifle has merely to 
break the biNin and blow away the shell. Were 
jiossible in breaking to jiroduce large fragments only, 
the separation would be easy, but the smalK^ the 
fragments, the more similarly they behave in a current 
pf air. 

The usual method of cracking the bivins is to run 
them through rolls The size of aperture between the 
rolls is very njeely adjiisti'd, but, as the beans vary 
slightly in size, while the majority are cracked into 
conveniently large pu'Ci's, a minority' are smashed to 
atoms. S])ecial machiiu's are reijuiri'd to separate the 
germ, and usually the cracked beans jia^s through the 
germ sieve or separator before going into the winnowing 
machine which sejiar.ites the shell i\ll methods of 
withdrawing germs depend tipon ticking advantage 
of their detimte size and distinctive shajie ; as occurring 
in roasted beans they are 0 25 in long and 0-08 in. 
wide. They arc se])arated from tlu; mixture either by 
being caught up m germ-shajied di'pressions, or by 
falling through suitable perforations, m a metal cylinder. 

Practically all shell-separating machines apply the 
principles of grading and winnowing, (lenerallj^ they 
consist of an inclined cylinder made up of sections 
of metal gauze, each with ?l different sized mesh. As the. 

’ rotors art' j^ciu'r.tllv volatilt' 1 i(|ukK aiui^ occur as the 
otlonfcrons ])rinciples of Iruits, etc laiialool, or*iinalol, is an 
alcohol which contributes to the fra^r.ince of bergamot and 
lavender 




^Mebb^b J. S Fr\ & boR:i Ltd , Bristol 
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mixture pa^sse^^ d(^wn,,it is siived into the various sizes. 
Each of the grades meets a current of air, which carries 
away tlie .shell and allows the nib to pass on such 
processes are obtained (a) shell almost free from nib, 
(b) large fragments of ])erfectly clean glossy mb, and (c) 
a mixture of fine material which n^quires a further 
special sejiaration The shell is baggegl'iip and sold to 
cattle food manufiicturers The sh('1l-free mb is the 
material from which cocoa and chocolate are made. 

(a) Cacao Shell This is the principal by-product of 
the cocoa and chocohitr industry, about 5,000 tons being 
produced annually in (insit Hrit<iin This .skin or husk 
is a 'Crisp material, rich brown in colour, with a ])leasant 
characteristic odour K'si'inlOing that of chocolate. It 
keeps uncommonly wiE and in a dry ])lace will remain 
unchangi'd for ^years, showing no signs of rancidity or 
mouldiiK'ss. It is bulky, the ordinary .sack in which it 
is sold holding, according to the size of the pieces of 
shell, from 56 lbs to 84 lbs 

A small amount of cacao shell is used m Ireland to 
])repare a drink called “ Cocoa tea,” and during the 
war a jireparation of cacao sludl for the same j)urpose 
was widely advertised in Icngland under the name of 
” Celesco The bulk of cacao shell, however, is used 
in the manufacture of compound cattle cakes. ^ In the 
standard exposition of “ The Valuation of Feeding 
Stuffs,” by Mr. A. Smetham {Royal Lancashire Agricul- 
tural Society's Journal, 1921), two analyses of cacao shell 
are recorded (Seepage 114) " 

Considering its fobd value the cost of cacao shell is 
low. The average price js about £5 a ton, or roughly 
about Is. the food unit. Cacao shell is distinguished 

For a tliscussion of other coimucrcial uses, .see * The Separa- 
tion and uses of Cacao Shell,” by A W Knapp, Journal of 
the Society of Chemical Industry (1918). p 240 




(Messrs j S Fry lV Son'., Ltd . Bristol) 
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from all other feofiiiig stuffs by th(» ‘presence , of 0 2 
to 3 0 per cent of theobromine. The theobrominf. 
is a valuable stimulant, but its presence makes it 
advisable to avoid an excessive proportion of cacao 
shell m a diet. Cacao shell should therefore be used 
qhiefly as an appetiser, and the best results will be 
obtained if the daily quantity fed is small ; thus for a 
cow it should not exc(‘ed 3 lbs. 

(h) Cacao N\f)s. While the complete removal of 
the shell is W{‘Il-nigh impossible, in good factory practice 
not more than 1 per cent is left in the*nib. 

The mbs were once an imjiortant article of commerce, 
and to this day doctors sometimes recommend their 
patients to prepare a drink by making a water infusion 
of the mbs, a costly and wasteful method of preparing 
a thin beverage. 

The losses on cleaning (0-5 per cent) and roasting 
(7 per cent) have already been noted. In obtaining 
the mb a further loss occurs due to the removal of the 
shell, about 10-5 per cent of which is readily separated 
as coarse shell. When all the fractions have been 
sorted, about 80 parts of usable nib are obtained from 
every 100 parts of raw beans. * 

4. Grinding the Nib. TJus is accomplished by means 
of a grinding mill consistihg of several pairs of French 
burr stones. 'One stone is revolved on the top of 
another which is stationary, the nib being automatically 
fed into the plane of contact down a central hole in the 
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Upper stone. The nib contains over half its weight of 
fat. iind as the nib ds crustied, tll^ cefts are broken and 
the fa^ lib(Tate(]:. The grinding, process generate- 
heat, and at 90° F. the fat inelts to an oil. This explain- 
why the crisp, nutty cacao nib, after passing betwfaTi tlu 
•stofi'es, emerges as a thick brown luiiiid A(»'ording tr 
the fineness of particles requin'd, the mb is passed 
through one, twdjnor three ])airs of stones 'fhe material 
a^Dtamed is liquid cacao mb, which on cooling sets to a 
hard brown block. This is known as cacao mass oi 
unsweetened chocolate, and can be used to pn'pari 
either cocoa or chocolate The illustration of grinding; 
shows a circle of grinding stones driven m an iinusuaj 
manner by a huge sinir-wheel, which is 18 ft. m diameter 
and weighs 3| tons. So far cocoa and chocolate have 
been considered together, but from yus point tlieir 
methods of manufacture are totally different. 



CHAPTER X - 

MA!VJFACTL!RE OF ( ()( OA AND (HOCOLATF: (CONT j 

oHi-KAiioNs ?]•:( riJAK lo a)CO\ and 
CACH'D lu’ rri'K 

1. Pressuif^ out the ('mao Butter In the preceding 
chapter, the ])r()cesses for the j)ro(hicti()ii of ground 
cacao nib or unsweetened cliocohite were bridly 
described Th(' next process in the jiroduction of cocoa 
IS the removal of ])art of tin; cacao bnttc'r. 'Hie machines 
used' are similar m pnnci[)li‘ to those generally used for 
pressing the oil out of seeds and nuts, but, whereas most 
of tliesi' are jin'ssed m a w'holc or mealy condition, in 
this instance the material to bi; pressi'd is a liquid, 
carrying only very line partich^s in su'^pension. 

The modern cac<io press consists of a number of 
circular ])ots arranged vertically one abo\'c the other. 
A filter cloth having bei'ii })laced on the jierforated 
plate which forms the bottom of the jiot, about 20 lbs. 
of liquefied cacao Ix^an is run nVo the ^)ot and the top 
covered with a lilter cloth and jierforated plate. 
Hydraulic pressure up to 6,000 lbs. to the square inch is 
applied to the pile of full pots, 'fhe butter w^hich escapes 
through the perforations is carefully collected. It is 
coloured brown by a trace of ground cacao bean. After 
pressing, the material left in the ^oot is no longer a 
liquid but a hard browai disc, weighing about IGlbs., 
and looking for all the world like a gigantic pine lozenge. 
The cake may contain anything between 20 and 30 per 
cent of cacao butter, and has only to be ground up and 
sieved to become cocoa. t 

2. Obtaining the PoiMcr. The press-cakes are 
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crushed between toothed ro^llers, and passed through 
other grinding* or* disifitegratmg machines whicli reduce 
tliem to a fine powder. As it is important that hhe cocoa 
should be A very line and even powder, great care is 
taken'^in sieving it. In some factories a vast space is 
devoted t6 an elaborate system of sifting by rnean.^ of 
wind, only those cocoa, jiarticles wdiich .settle in almost 
still air being used.' The more usual 'proce.ss is to sieve' 
the powdcT m a revolving, inclined, hexagonal druifi, 
the sides cT which an^ made' e)f fine sil,k gauze. 

3. Packmf^. The) mode'rn automatic weighing, pack- 

ing and labelling machines are' marvels of ingeaiuity. 
The} empty, open packets stand like a waiting procession, 
and one by one are breiught under a stream of cocoa 
which is cut off automatically wTen the correct weight 
has been supphed. The machine gently bumps the 
packet to shake deiwm the' powder, inserts a check 
coupon, puts a dab of gum on the pa\)er and closes the 
packet. Later, one .se'cs the tilled circular tins rolling 
merrily along, one after the other, over a jiile of gummed 
labels. A label aelheres t('» each tin, and they roll out 
of the machine in a ceinditiem suitable for dispatch to 
the grocer's sheip. * , 

4. “ Soluble ” Cocoa, Beside's the cocoas prepared 
in the simple manner described above, there is an 
important class which is called “ Soluble ” cocoa. 
These cocoas are obtaiiu'd by treating the cacao with an 
alkali or salt of the alkalies. The originator of this 
process was C. J. van Houten, and<it is generally known 
as the '* Dutch method.” Similar methods afe now 
followT'd very widely, and, with notable exceptions, 
the majority of the coeda pow’ders on the market are 
prepared in this w'ay.* Both the alkahne^substance and 
the method of application vaiyn Potassifim, odium, 
ammonium or magnesium carbonates or bicarbonates 
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are used in, qu/int^ities^of 2 V) 3 per cent. Either the 
roasted* nib, or the ground paste, o^ the cocoa ponder 
itself is treated. Everyone. is familiar with the use of 
a bici^bonate in baking. In ordinary baking powder 
the sodium bicarbonate is neutralised by tartaric acid. 
In the process under consideration, the alkali neutralises, 
and is neutralised by, the natural acidity of the cacao 
bean The effects ani to destroy ])artiAlly the character- 
istic bou([uet of cacao, to give a darker colour, and, in 
the opinion of many, to improve tho flavour. One of 
the objects of using alkalies is to increase the buoyancy 
of the particles, and hence to produce a cup of cocoa 
i)(^hich IS homogeneous and which takes a long time to 
settle out. Strictly spi^aking, the product cannot be 
described as “ soluble ” 'fhe effect of the treatment 
is not to make hie cocoa soluble, but more suspendable , 
certain changes, such as the loosemng^if the component 
jiarts and the effect of a neutral solution on the colloids, 
tending to this end. 

The word “ alkali has an objectionable " chemical ” 
sound. The writiT, however, does not projiose to thrust 
up this discarded bogy befor^ an astonished public. 
It may be well to state that the use* of this word in 
connection with the finished cocoa powder, as made by 
reputable makers, is incorrect. After treatment the 
cocoa contains no alkali m the free state or as carbonate ; 
it ajijiarently becomes converted into salts similar to 
those found in foods of purely animal and vegetable 
origin. Where alkaline salts ar# used with under- 
standing and discretion,* their employment becomes 
entirely a question of tast^e 

Judging Cocoa. Cocoa should be absolutely pure anT 
possess a fine flavour. It may be said ^h^t compared 
with other foodstuffs, ill is rarely adulterated. The 
commonest adulterant is cacao shell. In the Annual 
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Report of the Ministry ^of Health/ 1921 22, it states 
tha> in 1921, of 1^182 samples *of cocoa sfibontted to 
public analysts, only seven wcTe rojDorted against . four 
being deficient in cacao butter, two contAiiiing sugar, 
and oni' both sugar and arrowroot 

Apart from the question of adult(*rationf the value 
of cocoa IS related to its composition, m partK'ular to 
the ayioiint o?«cacao butter prtsc'ut. In 1921 Dr 
FlimiiKT ])ublish('d In^ authorit.itive scau's of .iiudvses 
for use by His Majesty’s Servu'es Helow are (jiioted 
his figures for the mean of six cocoas h'or com}).ins()n, 
the av(Tage composition of the two types of high-class 
cocoas of British manufactun; is given - 


AN \LVH('\L DA I A FOK (()(()\ 
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Dr Plimmer calculates the average energy value per 
lb as^,214 5 calories Apart from its high food value, 
cocoa has worth as a stimuKirtt, w'hich might be inferred 
from the amount of the theiiliromme jiresent. This is 
rather less* than the amount of active principle (caffeine) 
contained 'JTl tea, but is twice the amount of caffeim* 
•contained in coflee. 
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In cjioicc of bean and car^ in preparation, the pro- 
prietary brands a/e gern^rally superior to the cocoa<^sold 
loose. 1'h(' ]^rofessfonal cocoa-tasten is influeycod by 
the colour And aroma of the powder, but the deter- 
mining factor naturally is how it makes up with water. 
He notes Mie llavoiir. aroma, body and strength 'In* 
judging the flavour of jhe lujiior, he usually tastes it 
without sugar or n'ilk He also car(<ully obser;*’es the 
amount of sc'diment Kdt in tlu' cuj). * 

It may ia* w('ll to (h'scnbe how^ coc^ia should b(‘ ])re- 
pared m the hoiisi'hold to obtain the beverage at its 
best. 'Hk' op(‘ration which is most neglected is the 
Hs(^,of the whisk bor each cup of cocoa r(‘(|uired 
juit OIK' [)il('d teasjioonful (jJ cocoa into a jug, add an 
ecjiial numbi'r of tea^])oonsful of Migar, and nu.\ dry 
Rais(' a mi.xturw of ecjual jiarts of wati'r and milk to the 
boil in an ahimmiiim or enaim'lled saucejian, j)()ur the 
boiling milk over tlu' cocoa and stir^)riskly Put the 
W'hole back into the saucejiiin and boil for one minute. 
Transfer back to tlu' jug, whisk vigorously, and serve 
whilst st(' lining hot 

Cacao Butter. (Oleum Theobromatis French— 
Bcurrc dc hkcw, Kakaohidtcr, Sjiani.sh — 

Manteca i/s’ coco, Itahan---/bim> di cacao) 

(kicao butter as it ilow's from the press is brown. 
\Mien it has been passed through cloth m a filter press, 
it becomes a crystal-clear amber coloured oil, which sets 
to a brittle, j)ale yellow solid with a characteristic 
fragrance Though brittle at ordiftary temperatures it 
melts readily in the moutlj (at 90" F ). 

As far as elementary composition is concerned, 
cocoa is the ground cacao^'bean from w'hich spme of the. 
cacao butter has been pressed, and chocqlate is ground 
caicao bean and sugar w'dh or wdthout the' addition of^ 
cacao butter. Owdng to the growing demand for 
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chocolates rich in cacao blitter, aifd also for milk 
chocf)late, cacao bftttcr, the b\^])roduc1: of tin; cocoa 
industry has become the life fluid of the chocolate 
industry. The surplus of the one is a necessity of the 
other, so that whih^ the manufacturer sets out ti^make 
cocoa, the demand for cacao butter us suc>. that the 
accessory product may obtain lju; higher price Cacao 
butter the moj^t expensive of the^vegetable fats that 
ifre of commercial iinportance l^elow will be found 
the wholesale ])iuce for the last live years, together 
with the cpiantitu's imported into hnghiiid Holland, 
with its important cocoa factories, is the princgial 
exporting country 


ViHlY 


1918 

1919 

1920 

1921 

1922 


V \V \() MU n'l-.R 

Exported from 
Holland 

A 

Itnpo)ted inti) 
I'nited funL,'dont 

1 

11 liolfsale 1 
i*rime I 
Ihitv paid 

’rii /' per lb 
:n Irtish 
Delieered 

I'oiis 

j 4'(»ns 

5 

d 

208 

188 

1 


2,177 

! 1.445 

2 


8,200 

1 909 

2 

3 

5,824 

8,747 

1 28b 

I 1,210 

1 

1 1 



An important cacao butter auction is held at Amster- 
dam. There were no sales m 1918 or 1919. The 


following table shows the a\(;rage wholesale prices, 
1920 to 1922. 


AVERAGE PRICE Ol' DUTCH CACVO HUTTU.R 
f i} 1) Ainstcid.im 


Year 

Van Hoittoj^ 2 - 1 


Peril) • 

• 

s d 

1920 

2 2| 

1921 •* 

1 5j 

1922 

1 3J • 


I' an H oaten " B ' 


Per lb 

» 5 (I 
2 1 
1 3J 
1 21 
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A little cacao outter is' used in pharmaceutical pre- 
])aratipns, ‘but? it?, mini use is in /the maniifactire of 
chocolate No othor fat is quite as gojod for this^purpose, 
although a* fair substitute, .ilh]ie butter, and a clever 
imitation, a hardened oil, are now on the market. Cacao 
butter IS iui exanqile of an im|)ortant article of commerce,' 
like agai-agar, ambergris, cojira and cac^io beans, which 
Mie ])iibhc, undiT nrirmal conditions, wdver sees , When 
'n 1918 the world was jiining for cooking fats, aiAi 
beautiful blocks of cacao butter, weiglimg a quarter of a 
hundredw’iMght, were (‘\hibited in grociTs’ windows, 
the general |)ubh(' h<id not tlu' faintest idea what it was 
pr where it canui from 'I'lu' housewafe found it so hard 
that it had to be gi\it(‘d to us(‘ m caki's, and thi' tlavour 
which makes it so (h'hghtfiil m chocohite, did not by 
any means im^irovi* fried lish or chij) potaloi's 4 he 
newsp<q)ers, evia* anxious to lu4}), e.\})l<uned that the 
flavour ('ould Ix' driven olf by lieatm^ the*cac<io butter 
to 820 1^' In spite ot the intt'rest sliown, as soon as 
the ])rice of butter, l.ird, .md margarnu' dropped to more 
reasonable figures, tlu' public demand for cacao butter 
ceased and it retiiriu'd to its norm.il use 



CHAPTER XI 

THE MANUFACTURE OF COCOA AND CHOCOCME 
(( (^\CFUI>1-A)) 

OFE/UlTONS PlTUlFft^ lO CHOCOFAIT'. 

• Chocolate is made for eating and dunking It will he 
reniembcred that the author uses the word.eoi'oa solely 
for cocoa powder (Cacao cn poudre, Erencli , Kakaopulvcr, 
(ieim.in , Cacao cn polvo, Sp , ( (uan cm po, Port , 
Cacaopocdcr, Dutch) As there is no leg<d standard 
for, or definition of, chocolate, it may l)e well to explain 
how the word is used luTe. In gener.d, chocolate is any 
])reparation of roasted cacai; hisins wi^iout the abstrac- 
tion of butter High class chocolate contains no other 
ingredients- thait cacao mbs, sugar and cacao butter, 
save the small quantity of substances added as Ifavour- 
ing. Whereas chocolate for eating generally contains 
50 to 55 jier cent of sugar, chocolate powders for pre- 
paring the beverage may cont<un up to 75 ])er cent 
Since the intro^liiction tif cocoa, drinking-chocolatc has 
declined, and eating-chocolate has risen in importance 
The latt(;r will be mainly considered here 
Since “ nature’s confectioner, the bee," set the pace 
by making honey, human cre<itiires have striven to 
produce things l)oth sweet and delectable, and chocolate 
is one of man’s i^asterjiieces The manufacturer in 
seekirtg to establish a brand aims at producing an 
unchanging product of inarked individuality. To do 
this he uses a particular blitid of beans^ and prepares 
them in a definite way to d(*\'elop a characteristic 
flavour. may intensify the individuality of the 

flavour by adding a .small quantity of coffee or roasted 
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almondj. And as aroma is | part ot Havour lie will 
probably add a* mfnuU' quantity of ^’anilla or vaniMin, 
coiimarin or holiotrbpm ; or odoriferous spic#?s like 
aniseed, cinnJimon or nutmeg.; or aromatic bodies like 
balsam^of Peru, gum ben/om or attar of roses. 

The variations dn the fundamimtal j)rocesses are tbo 
many to be described hi:;ie, and only the»essentials will 
be briefly mentioned Tlie original mftliod of making 
chocolate with a mortar and ] estli; has been expanded* 
in the factory into a mmil:er of ojair^ations known as 
grinding, melangeurmg, n'lining and couching The 
nib is finely ground either as descrilxd for cocoa or 
bcty/i(Mi revolving steel discs Ihe sugar is ground to 
an almost inqialpable snow-white jiowder either in a 
mill resembling a mortar null or els(‘ in a disintegrator. 
The nib and su^ar <ire then mixed in suitable ])ropor- 
tions Wliynij er citi'S the following recipe as giving'an 
eating chocolate ])osM‘ssmg a \ery good liaVour— 

Rl-.CllM-: I-OK PLAl.V lUX'lTXC. CHCCOLATK 


lbs 


('.uMc'.is ml) . 


. m 

I’.ir.i mb 



'rnmdad mb 

* . 

■ m 

Suf^ar . 


. *551 

Vanilla 





100 


The mixing is done in a machine called a melan^eiir, 
a rc'hned kind of edgc-ruurier, wl-^'ch consists of two 
heavy granite rollers resting on, and revolved *by, a 
rotating granite bed. The'melangeur is kept warm and 
the mixture is obtained iif a soft and plastic condition. 
This is chocolate in the. rough and, though gritty to the 
teeth, would have satisfied consumers fift^« years ago. 
This chocolate dough is now put through a refiner, a 
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(Messrs Cadbury' Bros , Ltd , Bournvdle) 
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kind 0 ^ " mangle ^de lu^e," tl^it is to say, it is given a 
nnmbeu of grinds* between granite, < porcelain or Steel 
rolls The chocolatb goes pito the mip of two rolls 
revolving at'diflerent speeds,* so that the particles are 
torn ajiart as v\ell as crushed As overheating would 
be detrinuhita! tt) the chocolati', the steel rolls are 
water-('ool('d One effec/ of the relinin^.is to make the 
dough stifl(;r or to Convert it into dry flakes It. is now 
put into a hot cnpbo.ird to recover its jilasticity, or t(? 
obtain the* same cTect, mixed m a ipelangeur with a 
little cacao buttiT (minding <uid melangeuring are 
repeated threi', four, or liva^ tin <s, until the chocolate 
i!f tine enough to satisfy the public t.is'e The crunchy 
chocolates which sold in (iua,ntity only five to ten years 
ago hav(; gone, the public now demanding a chocolate 
with a siuootli * velvet fi*el T his is most etlectively 
obtained by uumus of a iiKichine peculiar to chocolate, 
called d ((nuke, in which tin; chocolate is Worked con- 
tinuously for three or four days Along the concave 
bottom of the conch a heav y roller is thrust backwards 
and forwards under the chocolate Many clever 
attem])ts have been m.ide to supersede this tedious 
and costly jirocess. but, in spite of lowil secessions, it 
still holds -the held 

TTie remaining ])roc(‘sses are concerned wTth making 
the chocolate look ple.ising to the eye The chocolate 
dough is moulded into liars, cakes, discs (crocpiettes) 
or small rectangular tablets (Neapolitans). The 
temperature of the chocolate going <nto the moulds has 
to be very carefully contrgHed by tempering macTi-mes, 
and the temperature of the cooling chambers, through 
which the diiicolate is automatically conveyed, kept * 
within narrow^ limits, \o ensure the glossy ^appearance, 
thti hne browm colour, lyid the crisp snap of good ^ 
chocolate. 
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V ' . 

1 he , wrapping is machinery, and much 

attcnticn is given to the ap]iearant‘e of the package 
Old Gorgon (irafiam' says, “ The jiackage doesn*t count 
after the eye has been attracted to it, and in the end it 
finds its way to tlie scrap heaj) It’s the quality of, the 
goods inside w-hich tells.” d'his is no doubt true in the 
long run, but to please t*he eye is the fips^t ste]) towards 
|)leasing the palate * 

Covering Chocolate. While plain chocolate deserves 
its po])ulanty not only on account of its flavour but also 
because it is a convenient and compact form of nourish- 
ment, the ])ropcrty that chocolate has of blending with 
most flavours and, in the form of an ” overcoat,” of 
jirotectiiig and jinssiTving tlv confection inside, has led 
to a huge (Uwa^lopment of th(‘ industry. Cremes, soft 
caramels, and li<*jU(“urs an' coven'd m this way, as w'ell 
as biscuits, roasted nuts, Turkish delight, nougat, and 
indeed almost everything that contains or harmonises 
with sugar. In 1922 some ingenious American created 
a boom in chocolate-coveied ices, which were sold under 
the quaint name of ” J^'skimo pie.” 

C'overing chocolate may be jircparcd in the same w^ay 
as jilain chocolate, save that more caoao butter must 
be added > to give the necessary fluidity. The best 
covering is done by hand, the ” centre ” being dipped 
on a fork into a little bow'l of chocolate, but there are 
two wonderful machines, the Enrober and the Enpholda, 
which do good work. An amiy of cremes are marched 
on a ware band straight through a ftiiniature cascade of 
chocolate and come out eprobed, or enfolded, in a 
covering of chocolate. 

The production and fioxing of chocolate-covered • 
goods in all tlii'ir variety of substance, formpind decora- 
tion entail much hand work, and are the grcalest labour- , 
absorbing items in the cocoa and chocolate industry. 




(Messrs. Kowntree & Co , Ltd , Yo'-k) 
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They explain also the hv^h per(;cntage ot teminme labour 
employed therein. 

Milk Chocolate- Ihe incentive of uompetitiwn is a 
poor thing beside the stimulus of creation. Few 
things have resulted in more solid delight for children 
than the invention' of milk chocolate It is one of those 
little inventions which <^matter to a ;Killion people. 
Some of these pass unnoticed no song was ever made 
about the man who put the hump on the hairpin — buf 
the name of M I). Peter, of Vevey, Swdzerland, will not 
be forgotten. H(i first produced milk chocolate in 
1876. It IS now manufactured m a variety of ways 
di'ri'Ct from fresh milk, from condensed milk and from 
milk powder. Save for the method of incorporating 
the milk, the mixing, grinding, couching and moulding 
are similar to pSam chocolate (iood milk chocolate 
is an ideal food, each jiound of a wpll-known British 
make containing roughly one and a half pints of milk 
from which the water has been evajiorated, five ounces 
of cacao bean jirodncts and seven ounces of sugar. 



•CHAPTliR \ll' 

.^OME STATISTICS Ol CACAO ERv^DUCTIOM 
AND {.ONSUMITION 

A GENERAL iclcd of tlic Way 111 wliicli tlio worlQ s pro- 
duction is ma^le up can be (ibtamed from the chart 
on pa^e 135. * 


WORLD’S IIARVl'ST OF ('ACAO iiFANS 

*(In tons of l.DUO kilos) 


Producing Country. 

1902 

1912 

1921 

19221 


Tons 

'I'ons 

'Pons 

Tohs, * 

Gold Coast (B ) . . 

2,710 

39,200 

133,909 

159,000 

Brazil .... 

20,012 

31,415 

44,280 

51,000 

Ecuador . 

24,398 

37,078 

40,000 

42,000 

Trinidad (H) 

17,012 

18,878 

^ 34,843 

23,000 

Nigeria (B ) ... 

- 

3,403 

18,473 

28,000 

San Thome .* f 

17,019 

30,012 

28,270 

18,000 

San Domingo 

8,97.S 

20,833 

20,574 

19,000 

V'enezueda .... 

9,925 

10,985 

22,000 

24,000 

(menada (B ) 


5,519 

4,471 

4,000 

Fernando Po . . . 

1,198 

2,229 

5,199 

8,000 

Jamaica (B) . 


3,374 

3,077 

3,700 

Ceylon (B ) . 

2,073’ 

3,720 

3,170 

2,000 

French Colonies ^ . 

* 1,700 

1,700 

4,200 

7,000 

German Colonies . 

058 

5,089 

3,500 

^ — 

Costa Rica .... 


309 

2,000 

2,000 

Surinam .... 

2,355 

902 

1,030 

1,800 

Haiti 

1,990 

3,043 

2,000 

2,000 

Java 

I3clgian Congo, . 

) 

2,024 

1,057 

1,500 

St Lucia, Cuba, 
Dominica, etc . . ^ 

1 4,770 

5,558 

7,580 

9,000 

Total . 

123, -180 

232,057 

380,917 

403,000 

B denotes British limpirc 

^ Fsti mated 



The above figures are compiled from thd Gordian, the 
most reliable source of cacao statistics From a study 
•of these one realises that thC cultivation of cacao has 


,10-(1463r) 


i:i3 
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not been neglected Looking back over the last twenty 
years one sc^es the 'continuous"' increase in cacao produc- 
tion, and that dunug tins j)eriod tlie world’s harvest 
has grown to thiee or four tunes what it was in 1902. 
This increase is largely due to the (iold Coast. I'he poet 
h.LS written somewhere of mouriiful numbers - those 
concerning the (lold ('oast ca(\io crop make cheerful 
reading, and the history ot Accra 'cacao may be 
epitomised thus - 

C'a)LD COAST CACAO 1>H0I)IT'T10N 


Year 

Tons of Cacao 

]^a!ue 

1892 

0 1 

L 

4 

1902 

540 ,) 

27,280 

1912 

38,024 0 

1,642,733 

1922 

15(>,2710 

5,753,478 


Briefly noting the other jiroducmgrareas in order of 
quantity, one observes that Ih'azil, with its Bahia and 
Para cacao, has now established its jiosition as the 
second largest producer in the world It has overtaken 
Iccuador in a neck and neck race The Jlheos district 
supplies the major ])art ot the, Bahia cacao 

Ecuador, third on the list, is famous for its Arriba 
cacao. It contains several very large estates, the 
greatest being the C.iamano Tengel estate on which 
grow about two and a half million cacao trees. 

Trinidad and San Thome have for many years been 
competitors for fourth jilace Trinidad, the second 
largest jirodiicer in our himpire, has long been known for 
its fine and well-jireiiared cacao. In San Thome is the 
famous Agua Ise estate, grobably the largest and most 
efficiently orgaui.sed estate in the world, which produces 
some 4,000 tons of cacao per annum. 

Nigeria, with its Lagos 'cacao, has made great stride 
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during the last few yearj. il t() advance in 

froAt of Trinidad atid San Tlioine anfl take fourth place. 
Not oniy is the (7utput rapidly incfeasyig, but there are 
definite signs that care beginning to be taken in its 
pre^iaration for the market. Its quality, liowcv er, as a 



CACAO PRODUCTION OF THi: WORLD 
Mean World Production for fiv(' >c<us, 1917 1921, 
368,000 Ions prr annmn 

This diagram shows the rclativi^ amounts jinjduccd by the chief 
producing countries during 1917-1921. The shaded parts show 
j production in the Itriti.sh Umpire 

whole is still decidedly below the standard of the (iold 
. Coast cacao. 

The Dominu:an Republic (Santo Domingo) is rising in 
^importance.’ A large portion^of the Sanchez cacao goes 
to the United States. It is one of the common kinds 
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and on New York.inarkc't fetches about the same 

A " ^ ‘ 

])nc(‘ as Accra cacao 

A larg(‘ (]u<intijy of the hue kinds of Veneziiela/i cacao 



('ONSUMITION OF CACAO liFANS, 1917 1921 

Tlic ihagiain shows tlu' rO.itivo amounts consumed by the chief 
ennsumm^ countries during 1917 1921 


still go to Id-ance Since the war, America is takmg an 
increasing quant it}' of Caracas and Columbian. 

(Grenada produces a small bean of very constant, 
quality. 

Ceylon cacao has a very .beautiful external appearance, ^ 
and the tine varieties liave a pale interior. 
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V 

The export of cacao frtfji Costa j^ica has risen siifli- 
cieytly in the last ten yeji's to eVsery' M'oavate Munition. 

'it will be note{\ that the Jkvtj^h h'lnpire f)ro(hices 
about lialf the world’s caCao 

A sound impression of the consuiu})tion catMo 
duHng the five years 1917 to 1921 c<yi be o^itaincd by a 
glance at the chait on ])ag(‘ 136 1 he nu'an total 

consumption \»i^s 360,900 tpnP pei^ annum 
• The ligures in di-tail ari^ givini m the t<d)l(' below' 'I his 
has been compiled from the (jorduin, which is published 
in Hamburg. * 


WORLD’S ('ONSIOII'ITON Ol- ( \(' \0 HI. \XS 
(In tons of 1 ,()(*() Kilos) 


Cov‘^u»n)ii^ 

1902 

1912 

1 92 1 

1922 ' 

__ 

'Ions 

'tons 

'ions 

'I'ons 

USA. 

29,120 

00,55.9 

121,410 

1 19,000 

Oennany 

20 (^H7 

55,085 

102,000 

81,000 

Great Britain 

20, .980 

28,014 

47,104 

51,000 

France 

19,94.9 

20,891 

.99,2 1 5 

99,000 

llollaml . 

9,172 

24,921 

28,785 

90,000 

Bel gin m . 

2,277 

0,992 

9,220 

9,000 

Canada . 

912 

9,099 

8,117 

8,000 

Spain • . . 

, 0,002 

5,2.50 

7,959 

10,000 

Switzerland , • . . 

5,707 

10,942 

0,9.89 

9,000 

Italy 

4(S(S 

2,492 

4,210 

5,000 

Austria , 

1,820 

7,794 

9,200 

2,000 

Norway . 

410 

1,190 

9,001 

9,000 

Sweden 

.591 

1,449 

1,917 

9,000 

Denmark .... 

82(S 

1,727 

9,0(K9 

2,000 

Australia .... 

.554 

747 

9,000 

8,000 

Other Countries 

2,480 

9,147 

4,004 

5,000 

Total . 

114,1.59 

# 

251.589 

990,020 

111,000 


^ Estii^atcd 


It is thought that (lermany will have difficulty in 
maintaining its rapid and uncertain rise in consumplion 
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to aboii^ 100,000 ^ons, an(f it is certainly remarkable 
that (accorcfing'to'thc Confectioners’ Journal) in 1921, 
(iermany consumed’ 127,000 tons Of chocoli^.e, an 
amount ov(ir double its consumption in pre-war days. 

The' United States now consume about one-third 
of the world’s cacaO production. It is said that, whhn 
the State's “ went dry,”, many of the breweries were 
converted into chodolale factories. Tfiis may partly 
account for Ami'rica’s amazing a])petite for cacacf 
products. .To .satisfy this appetite, Njnv York imports 
every yeMr about 2,000,000 bags of cacao. Of these, 
about half come trom the (lold ('oast, although in pre- 
war .days Ac'cra cacao was practically unknown in the 
United St.ites. Tlu' consuipption of cacao has shown 
a rapid increase : in 191(S it was U(s lbs. for each person, 
and ill 1920 was 3-2 lbs In (ireat Britain, the con- 
sumption was iKMrly 2 lbs. for each person in 1915, 
and had increased to 24 lbs. in 1920, which figure was 
maintained in 1921 and 1922 'There has been a very 
steady rise in the amount of cacao consumed in (Ireat 
Britain during the last hundred years, as is well shown 
by the table m the chapter on history (see p. 26). The 
home consumption in ri'cent yfars is g,’V('n in ICnglish 
tons in the talile below, which is taken from the Board 
of Trade returns - 


CAt'AO IN THE UNITED KINGDOM 


Year. 

Imported 

E 1 ported. 

Home Consumption. 


Tons. 

Tons. 

Tons. * 

1920 

lOO.OtSS 

44'I.734 

50,651 

1921 

00,487 

28,326 

45,865 

1922 

64,084 

« 18,419 

50,530 


The total stock of raw cacao in the world '\ap^rt from 
that in the manufacturers’ stores) taken on the last 
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day of the year, generally amoimfs to round about 
40 f)er cent of the year’s Iiarvesf or toirsumptioji. The 
stock l^ld in London at the* end of ’1920 was 35,900 tons ; 
1921, 34,350 tons ; and U)22, 29,200 tons.* 

Xhe cacao imported into the rnited Kingdoni came 
frW various producing centres as fMlows *- 


CA*CAO Bl-.ANS IMl'ORTl-I') INTO Till-: IJNITl'D 
KINC.DOM 


__ 

j 1921 

1922 


'I'ons 

'tons. 

British ^V('^t Afru.i . 

1 4H,i():i 

50,989 • 

lintish West Inches . . , 

7,7 IH 

6,692 

Ceylon 

i 

1,180 

Others 

2,710 

8,266 

Kcuaclor ... . . 

vHO.S ♦ 

1,865 

Brazil 

» 

278 

701 

loial imported . 

HO, 4 87 

64,084 

Value 

(2,860, 15H 

/2,93 1,675 


In pre-war days about 50 per cent of the cacao im- 
ported into the United Kingdom was grown in British 
Possessions. By 1919 this had increased to 75 per cent. 
In that year a preferential duty was introduced, and 
partly as a result, in 1921, as much as 94.1 ])er cent of 
cacao imported intj> the United Kingdom was Empirc- 
prodfleed. 

The duty, at the time ot writing, on raw cacao-beans 
is 3d. per lb. on foreign, aifd 2ld. per jb. on British. 
It is high conipared with the (hity in other countries. 
It may be f?f interest to tabulate the changes in the duty 
over the last seventy years (See page 140 ) 
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DUTY ON CACAO, TACAO TH'TTE R, AND CACAO SHELL 
' . , ^ (rl853 H^23) 


'^'car ^ 

Oh Raw 
Cacao 

Ol}, Cacao 
Rutter 

Ou Cacao 
Shell 

% 

Err cwt 

Err cwt 

Eer cwt 

1 1 

5 d 

5 d 

5 'd\ 

1853 1915 

9 4 

9 4 

2 _ 

1915 . . . » 

14 

- 

f6 

3 - 

1916 (5th Apr ‘2‘2ii(l I 

‘ 56 - 

- 

1916 1919 

42 

42 - 

6 - e 

1919 192'2 (I'oHMKn) 

42 

42 

6 - 

(Ihitish) 

35 

;i5 

5 - 

May, 1922 (I'oirifj:!)) 

28 

28 - 

4 

(Urilish) 

23 4 

2.3 4 

3 4 


. In^cluslry is mon* and niou' ronsuh'rrd as an 

orgaiiK' whole, the lih* of wh,j('li d(‘|)(‘nds on the healthy 
growth of evi'i'v part 'I'lu' industry ('onsidered in this 
book lias all tU“ ‘^igns ol vit<dity. On tlu' scientific 
side the facihlu's for tlu' study of e.icao ciiltu'ation are 
l)eing slowly but continuously uujiroved- an nni)ortant 
step in this direction Ixang tlu' o])ening of th<‘ West 
Indian Agricultural ('ollc'ge ui d'nnidad in 1922- -and 
the annual oiitjiut of resisirch on inattiTS related to 
cocoa and ('hocolati' is being greatly incriMsed by the 
Research Associ.ition founded fn 1918 , On the purely 
industrial, side then' are similar signs of healthy pro- 
gress. On the one hand, we have the rapid increase in 
the production of the raw material, an increase which 
will continue unh'ss Nigeria and the Gold Coast suffer 
a set-back. On the other hand, we have the enterprise 
of the manufacturers who, aided Oy tlu' charms and 
virtues of cacao products and in spite of high duties, 
have made consumption keep jiace wath production. 
The author hopes this littK' book has enabled fhe reader . 
to take a comprehensive glance at the w.hole industry, 
and that it will incite him to study the curre'ht literature^ 
and larger works dealing with its various branches, 
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. Net 

1/6 

Junior Woman Secretary. 

By Annie E. Davis, F.Inc.S.'r. 

. Net 

2/- 

Manual of Business Training. 

Net 

4/- 

Modern Business and Its Methods. 

^ By W. Cajifrell, Chartered Secrotary. 

. Net 

7/6 

Popular Guide to Journalisrh. 

By A. Kin<^ston 

. Net • 

2/6 

Practical Journalism and Newspaper Law. 

By A. Baker, and E. A. Cofe . . Net 

3/6 



Biisiness^Trainin'g — contd. 


Principles and Practice of Commerce. 


By James Smpiiv:NSON, ^LA., If.Com., D,8c. 

. Net^ 

8/6 

Principled of Business. 



Jiy James STEPiiii^BON, M.A., ‘M.Com., /^.Sc. 

c 


Part 1 . *. . . A 

. Net 

2/6 

J^art 11* . ..... 

. Net 

3/6 

Routine of Commerce. 


• • 

By Alekei) S(MioFiELi), B.8<‘. (JOcoii). 

. Net 

4/- 

Tlieory and Practice of Commerce^.* 

, 


I^]dil(!(l by P. IIeelis, F.O.l.S. Assisted by Specialist 

« 

( ont i-ibiitors ...... 

. Net 

7/6 

Traders and Trading. ^ 



By W. J. Wj'N'iun, M.A., B.Sc. 

. Net 

2/6 


CIVIL SERVICE 

0 

Civil Service Arithmetic Tests. 


Bs" P. .j. \"AI{|,i:Y-'ril'TON . . ^ , 

Net 

2/6 

Civil Service Essay Writing. 

By \V. J. Audis, iM.A. ..... 

Net 

2/6 

Civil Service Guide. 

By .j. ijAWFom) .Iones .... 

Net 

2/6 

Civil Service Practice in Precis Wri/ing. 

JOdited by Airmuii Reynolds, M.A. (Oxoii) 

Net 

2/6 

Civil Servant and His Profession, The 

Net 

3/6 

Copying Manuscript, Orthography, Hand- 
writing, Etc. 

By A. .1. Bawford Jones. .... Net 

3/6 

Digesting Returns into Summar/es. 

By A. J. J^AWFORD Jones .... 

Nef 

2/6 

Elementary Precis Writing. 

By WAL’no: Siiawoross, B.A. .... 

_ Ne'e 

2/-. 

Guide to Indexing and'Pr6cis Writing, 

By W. J. Weston, M.A., B.Sc. . . ’. 

Net 


Indexing and Precis Writing. 

By A. J. Lawford Jones .... 

Net 

m 



Et«fGLISH' AT»JD C(?MMERCIAL 
CORRESPONDENCE 

j . 1-IU( I', 

Commercial Correspondence apd Commercial 

English. ‘ • . Not ;i/6 

Commercial Dictionary. Net 1/6 

Correspondence of Commerce, The. 

By A. Risdon B.Sc., Ji.A . . Net 4/- 

English Composition and Coriespondence. 

J. F. Davis, D.Lit., M.A., LL.B. (Loud.) . Net 2/- 

English for Commercial Students. 

By H. W. lIouoHTON . . . . * . Net 2/6 

English for Technical Students. 

By P. F. PoiTPni, ir.A. 2/ - 

English Grammar. 

By C. D. PuNCtiARD, B-A-fT/ind.) . . . Net 2/ ■ 

English Grammar and Composition. 

By W. .1. Weston, M.A., B.Sc. (rx)nd.t . . Net 5/- 

English Mercantile Correspondence. Net 3/6 

English Prose Composition. 

By W. J. Weston, M.A., B.Sc. (fjoud.) . . Not 3/6 

.Guide* to Commercial Correspondence and 
Business Composition. 

By W. J. Weston, M.A., B.Sc. (T/ind.) . . . 2/6 

Guide to Engflsh Composition. 

By the Rev. J. II. Bacon . . . .Net 2/- 

How to Teach Commercial English. 

By W.\LTEii SifAWciioss, Ji.A. . . . Net 3/6 

Manual of Commercial English. 

By Walteu Shaavciioss, B.A, . . . Net 3/6 

Pocket Dictionary. Net 1/6 

Practice in English. 

By P. H. Reaney, M.A 2/6 

•Principles and Practice* of Commercial Corre- 
spondence. 

^ By J. Sti^^iienson, M.A., Al.Com., D.Sc. . Not 7/6 
Punctuation as a Means *of Expression, 
py A. E. Lovell, M.A. .... Net 1/- 


7 



COMMERCIAL: GEOb'RAPHY ^AND 
. . HISTORY 

^ ^ *** ' * VEIOB 

Commercial Geography of the British Empjre 
’ Abroad and foreign G9untries. Net 3/- 

Commel’cial Geography of the British Isles. 

C ‘ Net ‘ ' 2/6 

Commercial Geography of the World. Net 4/6 

Commercial Histor^. * 

By J. R. V. Mauchant, M.A. . . . Net ^/6 

Elements of Commercial Geography. 

By C. H. Grant, M.Sc., F.R.Met. Hoc. . . Net 2/- 

Elements of Commercial History. 

By, Fred Hall, M.A., li.Com., F.C.LS. . . Net 2/- 

Examination Notes on Comqiercial Geography. 

By W. P. Rutter, M.Com Net 2/- 

Principles of Commercial History. 

By J. SiEPiiKNSON, M.A., IM.Com., D.Sc. . Net 7/6 

World and Its Commerce, The. * Net 2/6 

ECONOMICS 

British Finance (1914-1921). 

Edited by A. W. Kthkaldy, M.A. , B.Litt., M.Com. Net 15/- 

British Labour (1914-1921). * • 

Edited by A. W. Kirkaldy, M.A., B.Litt., M.Com. Net 10/6 

Dictionary of Economic and Banking Terms. 

By W. J. Wkston, M.A., B.Sc., and A. Crew Net 5/- 

Economic Geography. 

By John MoFaklane, M.A,, M.Com. . . Net 10/6 

Economic Geography, The Principles of. ^ 

By R. N. Rudmose Brown .... Net 7/6 

Economics for Business Men 

By W. J. Webtqn, M.A., B.lSc.* . . . . Net 3/6* 

Elements of Political Economy. • , 

By H. Hall, B.A. . . , . . . . Net 2/7 

Guide to Political Economy. 

By F. H. Spencer, D.Sc., LL.B. 

8 


Net r3/6 



Eccinc^i^s-^^ntd . 

• % ^lOB 

History and Economic^, of Transport. 

By A. W. Kirkaldy, M.A.f B.Litt. ^Oxford), ABCom. 
(pijjm.), and A. Bindley ft vans* . . Net 16/- 

Housing Problem, The, 

By John J. Clarke, /Sf.A^., C.S.S. . • . Net 21/- 

Labour, Capital and Finance. ^ • 

Bjf “ Spectator ” (W. W. Wxr.r,, F.J.f., F.S.c.) . Not 3/6 

Local Government of the United Kingdom. 

By JwiN J. M.A., F.S.S. . . Not 7/6 

Outlines of Central Government. 

By John J. Clarke, M.A., F.S.S. . . . Not 1/6 

Outlines of Industrial and Social Economics. 

By John J. Clarke, M.A., F.S.S., and James E. 

Pratt, A.C.I.S. .... Net 1/6 

Outlines of Local Government. 

By John J. Clarke, M.A.f F.8.S. . . . Net 2/6 

Outlines of the Economic History of England. 


By H. 0. Meredith, .M.A., iVI.(.'oiii. • . 

. Net 

7/6 

Plain Economic<5. 

By John IjEE, M.A.. .\r.Coin.Sc. 

. Net 

3/6 

Social Administration. 

By Jo^HN J. Clarke, M.A., F.S.S. 

. Net 

7/6 

Substance of Economics, The. 

By H. A. Silverman, B.A. 

. Net 

6/- 

Value for Money. • 

By Sir Wm. Schooling, K.B.E. 

. Net 

2/6 


BANKING AND FINANCE 
Bankers’ Advances. 

By B. R. Stead. Edited by Sir John Paoet, K.O. 

Net 6 /- 

Bankers’ Advances Against Produce. 

, By A*. Williams, A!I.B. • • . , . Net 6/- 

Bankers’ Credits. 

By W. F. V5PALDINO Net* 10/6 

Bankers’ Securities Against Advances. 

By Lawrence A. Fogg, Cert. A.I.B. . . Net 6/- 



‘ Banking a^U Finalic'e' — contdr 

, t », PRICE 

Bankers’ Clearing House, .vhe. 

By P. W. ^Matohews* ^ . . . Net 7/6 

Bank Organization, Management, and * * 
Accounts. ‘ ^ # 

By J. F. Davis; D.Lit., LD.B- (Lond.) . Net 6/- 

Cheques* 

By C. F. llANk'TAFORii Net ' 

Dictionary of Banking. 

By W. Thomson and ^.lov*i) .Ciuustian . • ’ . Net* 30/- 

Eastern Exchange. ' •: 

By W. V. Spalding Net 15/- 

Elements of Banking. 

By J. P. Gandy Net 2/- 

English Public Finance. 

ByTlARVEY E. Fisk ..... Net 7/6 

Foreign Exchange and Foreign Bills in Theory 
and in Practice. 

By W. F. SPALDiNa> Cert. A.I.B. . . . Net 7/6 

Foreign Exchange, A Primer of. 

By W. Spalding ..... Net 3/6 

Functions of Money, The. 

By W. F. Spalding Net 7/6 

London Money Market, The. 

By W. 1’. Spalding Net 10/6 

Money and the Stock and Shore Markets. 

By Emil Davies Net 2/- 

Money, Exchange, and Banking. 

By H. T. Easton, A.I.B. .... Net 6/- 

Notes on Banking and Commercial Law. 

By T. liLOYD Davies ..... Net 3/- 

Practical Banking. 

By J. F. G. Bagsiiaw, Cert. A.I.B. . . Net^ 7/6 

Simple Interest Tables. 

By Sm William Schooling, K.B.E. . . Net 21/- 

Talks on Banking to Baft k^ Clerks. 

By H. E. Evans . . . ... Net 2/6 

Title Deeds and the Rudiments of Real Property 
Law. 

By F. R. Stead Net 6/- 
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L^SIMIANCE 


•Actuaft-ial Science, Thf. Elements of. 

By R. E. [Jnderwood, M^E., g.I.A. •. Net 5/- 

Gorftmon Hazards of Fire Inj^ui^nce. 

By G. KuBkER ItiDLKY, KC-lfl. . , Net 5/- 

Guide to Life Assurance. * * 

B^ S. G. Leigh, F.I.A 'Net 5/- 

Gtiide to Marine Insurance. * * 

By Henry Keati; Net 3/6 

Insuf^nce. • * 

• By T. E. Young, B.A., E.R.A.S., W. R. Strong, F.I.A., 
and Vyvyan Marr, F.?\A., F.I.A. . . . Net 10/6 

Insurance Offitfe Organization, Management, 
and Accounts. 

By T. E. Young, B.A., F.R.A.S., and Richaro 


IVlASTERy, A.C.A 

Ntd. 

6/- 

Law and Practice as to.f'idelity Guarantees. 


By C. Evans and F. H. Jones 

Motor Insurance. • 

Net 

6/- 

By W. F. I'ODD 

Net- 

6/- 

Pension, Endowment, Life Assurance, 

and 

Other Schemes for Commercial Companies. 


By n. Douguarty, F.(M.S. . . . . 

Principles of Insurance. 

Net 

6/- 

By J. Aij'red Eke . • . 

Net 

3/6 

Principles of Marin^ Law. (See pa^o 20.) 
Successful Insurance Agent, The. 



By J. J. Bisgood, B.A., F.C.I.S., ,I.P. 

Talks on Insurance Law. 

Net 

2/6 

By J. A. Watson, B.Sc., LL.B. 

Workmen’s Compensation Insurance. 

Net 

3/6 

By C. E. Golding, LL.B., F.C.1.1. . 

Net 

5/- 

SHIPPING 



Case -and Freight Cos^^.t 



By A. W. E. Crosfield ., . * . 

Net 

2/- 

Consular ^Requirements for Exporters 
Shippers to all Parts* of the World. 

anc} 


By J. S. Nowery 

Net 

7/6 
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Shipping — (jpKjld . 

Exporters’ HandlJook and «^los8ary, 

By F. M., Dudenby « . *. 

The. • 

. Not 

Exporting to the World. * 

By A. A. Preciado • . , 

. l^"et 

How to Expott fcoods. 

By F- Dudeney .... 

. Net 

How to Import Goods. 

By J. A. Dunnage 

. Net 

Import and Export* Tracfe. # * 

. 

By A. S. Harvey 

. Net 

Shipbroking. ^ 

By C. D. MacMurray and M. M. Cree 

. Net 

Shipping. 

By,, A. Hall and F. Heywood 

. Net 

Shipping Business Methods. 

By B. B. Paul 

. Net 

Shipping Finance, and Accounts. 

By B. B. Paul 

. Net 

Shipping Office Organization, Management, 

and Accounts. 

By Alfred Calvert .... 

. Net 


SECRETARIAL WORK 

' . 

Chairman’s Manual. 

By Gurdon Palin, of Gray's Inn, Barr isler-at- Law, 
and Ernest Martin, F.C.I.S Net 

Company Secretarial Work. 

By B. Martin, F.C.I.S. .... Net 

Company Secretary’s Vade Mecum. 

Edited by P. Tovey, F.C.I.S. . . ** . , . Ne^ 

Debentures. 

A Handbook lor Limited Company Officials, Investors^ 
and Business Men. * * 

By F. Shewell Cooper, 'M. A., Barrister-at- l^w Net 

Dictionary of Secretarial Law and Practice. 

Edited by PfflLiP TovEY, F.<5.I.S, With contributions 
by nearly 40 eminent authorities . . .Net 
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PRICE ‘ 

7/6 

21 /- 

2 /- 

2 /- 

2Ti- 

3/8 

2 /- 

3/6 

2/6 

6 /- 

5 /- 

2 /- 

3/6 

6 /-* 

« 

42 /- 



PRICK 


Secret^i^l Woi^ — contd. 

* Guide .for the Gompad^ Secreta^y. 

By Arthur Coles, F.C.I.§V , « . . ^ Not 6/- 

Guide to Company Sedretailal ^ork* 

By O.^OiJ)HAM, ^.0.1.8. • • •* Not 3/6 

How to Become a Company Secfetary. 

By E. J. Hammond, A.0.L8 iNet 3/6 

^Hdw to Become a Private Secretary.* 

By J. E. McLachlan . . . . .Net 3/6 

How *to Take ^IVIinutes. * 0 * 

•Edited by E. Martin, F.C.l.S. . . . Net 2/6 

Outlines of Transfer Procedure in Connection 
with Stocks, Shares, and Debentures 
of Joint Stock Companies. 

By F. D. Head. B.A. (Oxon), Bamster-at- Law . Net 3/6 

Practical Share Transfer Work. ' * 

By F. W. Liddington Not 3/6 

Prospectuses : How to Read and Understand 
Them. • 

By Philip Tovi^, F.C.1.8. .... Not 6/- 

Questions and Answers on Secretarial Practice. 

By E. J. Hammond, A.C.I.S. .... Net 7/6 

Secretary’s Handbook. 

• Edited by H. E. Blain, C.B.E. . . . Net 5/- 

Transfer of Stocks, Shares, and Other 
Marketable SeciArities. 

By F. D. Head, B.A Net 10/6 

What is the Value of a Share ? 

By D. W. Rossiter .... Net 2/6 

INCOME TAX 

Cor|foration Profits Tax. 

By P. D. Leake . \ . . . • Net 1/- 

^ Dictionary of Income, TJax and Super Tax 
Practice. 

By W. E* Snelling Net 26/- 

•Practical Income Tax. • 

By W. E. Snelung Not 3/6 
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IISDUSTRIAL* ADMINISTRATION 


•— r* 
Common Sense dnd Laboi^f. 

By 8. CiiowTHER ^ . t . . . . Net 

Current Social anrf Iddust^ial Forces. « 

Edited bV L. I). Edip^ • . , . - . . JJ^et 

Eoiployment Management., 

CompiUd and Edited by Daniel Bloomfield . Net 

Factory A^dneinistration in Practice. 

By W. J. Hiscox Net 

Fair Wage, A. ♦ * • , * 

By E. Batten ...... Net 

Industrial Control (Applied to Manufacture). 

By E. M. LAwson, A.M.I.C.E., A.M.I.M(?c1i.E. . Net 

Industrial Organization. 

By John M.A.. M.Com.Sc. . . . Net 

Lectures on Industrial Administration. 

Edited by B. Musoio, M.A. * . . . Net 

Management. 

By J. Lee . ' Net 

Modern Industrial Movements. ^ 

Edited by D. Bloomfieij) . . . Net 

Outlines of Industrial Administration. 


By R. O. Heuford, H. T. Uildaoe, and H. G. Jenkins * 

Net 

Patents for Inventions. 

By J. Ewart Walker, B. A and R. yauiuo Foster, B.Sc. 


Net 

Philosophy of Management, The. 

By Oliver Sheldon, B.A Net 

Principles of Industrial Administration, An 
Introduction to. 

By A. P. M. Eijsmino, C.B.E,, M.Sc., M.I.E.E., and 
H. J. Brocklehurst, M.Eng., A.M.I.E.E. . Net 

Problems of Labour. ^ 

Compiled and Edited by Daniel Bloomfield . Net 

Psychology of Management, The*. 

By L. M. GiLBREn'H ...... iMet 

Research in Industry. ‘ • 

By A. P. M. Fijimjng, C.B.K., M.Sc., M.I.E.E., and 
F. G. Pearce, B.Sc., A.M.I.E.E. . . . Net 
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12/6 
8/6 
8/6 
2/6 
8/6 
5 /- 
6 /- 
5 /- 
10/6 

6 /-* 

21 /- 

10/6 

3/6 

8/6 

7 / 6 * 

« 

10/6 



Industrial ^c^irfistift^tion — contd.: 

» - • • PRICK 

Sharinl Profits With Ef^ployees. 

By J. A. Bowie, M.A. “ , Net 10/6 

Workshop Committees 

By C. €r. ReNOULD TSIof 1 L- 


BUSINESS ORGANIZATION^ AND 
* \ MANAQIfME ^SfT 

Business Management for Small Retailers. 

By H. W. Theeoam . . . . * . Net 3/6 

Card Index System. Net 2/- 

Clubs and Their Management. 

By Franois W. Plxley, J^’.O.A. . . . Nftt * 7/6 

Colliery Office Organization and Accounts. 

By J. W. Innes, F.F.A., and T. Colin ('amemieij,, 

F.C.L • . . N.t 7/6 

Counting-Housd and Factory Organization. 

By J. Gilmour Williamson .... Not 7/6 

Drapery Business Organization, Management, 

. and Accounts. 

* By J. Ernest Bayley ... . . . Neb 7/6 

Filing Systems. 

By E. A. COPI# . • Neb 3/6 

Grocery Business Organization and Manage- 
ment, 

By C. L. T. Bep:ciiing and J. Arthur Smart . Net 6/- 

Manual of Duplicating Methods. 

By W. Desborough Net 3 - 

Municipal Organization. 

By Montaciu H. Cox, T.L.B Neb 5 - 

Office Machines,. Appliances, and Methods. 

’ By W. ©esborougu, E.OI • . ... Net 0/- 

Office Organization and Mahagement, Includ- 
ing Secretarial Wor^. 

* By Lawrence H. Dicksee, M.Com., F.C.A., and 

E. Blain, C.B.E Net 7/6 . 
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Business Organization and My.nagem^t — contd. 

♦ f ' PRICl 

Organization of a Gmail Business, The. 

By W. A. Smith . ^ . . . Net 2/6 

Solicitors' Office Organization, IVJanagement,, . 
and Accounts. 

By ]^]. A. Cope an^ H‘ W. H. Robins ‘ . . I^et 6/- 

Stockbr^ker’s Office Organii:ation, Manage- 
ment, vand Accounts. • , . 

]iy J. E. Da\*' " Not 7/8 

ADVERTISING AND SALESMANSHIP 

■■■ t/ 

Ads. and Sales. 


By Herbert, N. Casson . . 

. Net 

8/6 

Advertising 

By BowARn Bridgewater 

. Net 

2/- 

Advertising as a Business Force. 

By P.*T, ClIERINGTON .... 

. Net 

10/6 

A Short Course in Advertising. 

By A. F. Osborn ..... 

. Net 

12/6 

Business Man’s (Juide to Advertising. 

By A. E. Buli V 

.• Net 

3/6 

Buying Goods. 

By A. E. Budl 

. Net 

2/- 

Commercial Travelling. 

By Albert K. Bell .... 

. Net 

3/6 

Craft of Silent Salesmanship. 

By C. Maxwell Tregurtiia and .1. W. FAings Net 

5/- 

Effective Postal Publicity. 

By Max Rittenbero .... 

. Net 

7/6 

Efficient Salesmanship. 

By F. W. Shrubsall .... 

. Net 

2h 

Mail Order Business, Conducting a. 

By A. E. Bull . . . • # • 

, Net 

2h 

Mail Order Organization. 

By P. E. Wilson . . . * . 

« 

. Net 

3/6 

Making Advertisements ^nd Making 
Pay. 

By Rot S, Durstine .... 

Th^rn* 

* .• Net 

12/6 

Modern Methods of Selling. 

By E. J Hoenig .... 

. Net 

10/6 


K) 



Adv8rtising ih4 Sales&anship—contd. 

• • 


Modern Publicity. \ 


fRICK 

By A. W. Dean . - . ..." 

Net 

2 6 

New Business, The. . * 

By HAiry Tipper . .* . * . ^ . 

Net 

8/6 

Practical Press Publidty. 


0 

By A. L. CuLYER 

*Net 

3/6 

Practical Salesmanship. * 

By N. C. Fowi^ir, assisted by 29 oxpert salesmen, etc. 

Net 

7/6 

Principles of Practical Publicity. 


• 

•By Truman A. de Weese .... 

Net 

10/6 

Psychology of . Advertising in Thecxry 

and 


Practice, The. 

By W. Dill Scott, Ph.D 

Net 

12/6 

Salesmanship. 



By W. A. CoRBiON and G. E. Grimsdale 

Net 

3/6 

Ticket and Showcard Designing. 

By F. A. Pearson 

Net 

3/6 

Window Dressing. 

By G. L. Timmins 

Neb 

2/- 


BUSINESS HANDBOOKS AND WORKS 
OF reference 


Business Man’s Encyclopaedia and Dictionary 
of Commerce. 

Edited l)y J. A. Siator, B.A., IJj.B. (lj<jnd.). AshisIcmI 
by about 50 .specialists as conlnbiilors. Four vols Net £4/4/- 

Business Man’s Guide. 

Edited by J. A. Slater, Ji.A., LL.B. . . Net 6/- 

Buskiess Statistics. 

By R. W. Holland, O.H E., M.A., M.Sc., Lr;.D. Net 3/6 

Business Terms,. Phrases, and Abbreviations. 

* • Net 3/6 

Commercial Arbitrations. * 

, By E. J. Parry, B.Sc., P.I.C., F.O.S. . . Net 3/6 

Commercial Commodities. 

F. IVlATTiiEWri, B.Sc., A.I.C., F.C.S. 


. Not 12/6 



Business Handbooks und Woi/^is of Refei^nce-contd. 

■ ^ ^ PRICr 

Commercial Contracts. .. 

By E. J. PAifiiY V •• • • • Net 5/- 

Commercial Self-liducator. 

Edited by IE W. IB^lland, M.A., M.Sc., LL.*0. 

'I'wo Vols Nef 30/- 

Commoclitijes of Commerce. 

By J. A. Sla1p:[i, B.A., LL.Ib . . .Net 6/- 

Complete Guide to the Improvement of the 
Memory. ' ' ^ ‘ 

By the late ]{kv. J. JL RArON . . . Net 1^8 

Dictionary of the World’s Commercial Pro- 
ducts. 

By J. A. Slatkr. R.A., EL.B. (rx3nd.) . . Net 3/6 

Discount, Commission, and Brokerage Tables. 

By^tiKNEST Ueavingitam .... Net 1/6 

Drapery and Drapers’ Accounts. 

By JticiiART) Bkynon Net 3/6 

History, Law, ahd Practice of the Stock 
Exchange, The. , 

By A. B. Poj.EY, B.x\., Barr isler-al- Law, and F. II. 
('AllIlUTIIERS (JOULD . . . . .Net 7/6 

Ironmongery and Ironmongers’ Accounts. 

By S. W. Francis Net 3/6 

Investor’s Manual, The. 

By W. W. Wall, F.S.S.. FJJ. ^ . . .Net 3/6 

Alercantile Terms and Abbreviations. 

Net 1/6 

Money and the Stock and Share Markets, The. 

By 1^51 iL Davies Net 2/6 

Shareholder’s Manual, The. 

By II. II. Basseti’ ...... Net 3/6 


LAW 


Bankruptcy, Deeds of Arrtiilgement, and Bills 
of Sale. 

By W. Valentine Ball, M. A., J5arrw/er-aBAaw;* Net 12/6 

Bills, Cheques, and Notes. 

By J. A. SI.ATEII, B.A., LL.B. 
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. Net ^/- 



-GonTd. 


Comm*ercial Law of Eit^land, Jhe. 

By T. A. Slater, B.A.. I^.B. (l*oud.; , . • 

Net 

MOCI. 

3/6 

Companies and. Company Law. 

By A. ^J. Connell, LL.H. UiOiid.) . 

. Net 

]f/- 

Company Case Law. 

B^i F. D. Head, B.A. (Oxon) 

f Not 

7/6 

Elements of Commercial Law, The. 

By 4- II- HoegLAS, LFi.B. (Buijd.) . 

. Net 


EUeme\itary La^. 

By F. A. Cope 

. Net 

4 


Examination Notes on Commercial Law. 

By H. W. Holland, O.B.H., M.A., M Sr., Net 2/6 

Examination Notes on Company Law. 

By R. W. Holland, M.A., M.Sr., Lf.-l). Ngt • 2/6 

Guide to Company Lavy. 

By R. W. Holland, M.A., M.Sc., Net 3/6 

Guide to Railway Law. m 

By Authuk J']. (?iiai’MAN, M.A . fiL.l), (Cariil).) Net 7/6 

Guide to Bankruptcy Law and Winding-up 
of Companies. 

By F. Poirnoi Fausskt, iPA., JJ j.li., Barrislcr-ai- Law Net 3/6 

► Guide* to the Law of Licensing. 

By J. Wells Ti[AT(;iiEit • . . . . Net 5/- 

Inhabited House Dut^. 

By W. K SNi.ffLiNG Net 12/6 

Law of Contract, The. 

By R. W. Hold\nd, M \., M Sc., oj the Middle 

TcnipU’, Barrisler-at- Law . . . . Not 5/ 

Law of Repairs and Dilapidations. 

By T. (Jato Wokskold, .M. \ ., JJ;.D . . Nr t 3/6 

Law Relating tc^ Secret Commissions and 
Bribes (Christmas Boxes, Gratuities, 

Tips, etc.). The. 

By Albkki’ Crew, Liarnster-'jl- hnr. With Arnencuti 

* Notes by Hohten Q. Macdonald, . N('t 10/6 

Law Relaliftg to the Carriage by Land of 
• Passengers, Animals^ and Goods, The. 

By S. W. Clauke, oJ the Middle Tcrnplc, Barrister' 

gi-Law ........ Net 7/6 * 


19 



PRICK 


Lav/ -Lonjfd;) 

Law Relating to the Child i 

By U. W. IIoiJAND, M.Sc., LL.D. Net 5/- 

Law Relating to * Trade ^Justo^ns, Marks,' 
Secrets, Restraints, Agencies, 'Etc., Etc. 

I?y Lawrp:nc 1 '] Dui'kwoitTir, Ba'r'isie^-al- Law . Net 1/3 

Legal Aspect of Commerce, The. 

By A. HonoLFrcLi), A, .Cora., A.C.I.S. . . Net y/6 

Legal Terms, Phrases, and Abbreviations. 

By C. A. CopK . . . ' . . ' .Net 3/- 

Mercantile Law. 

By .r. A. SlatI'K, B.A., FJ^.B. (Bond ) . Net 7/6 

Municipal and Local Government Law. 

By If. Emfj{son Smiih, I>B.B. (Bond.) . . Net 7/6 

Outlines of Company Law. 

By lB.D. FIkad, B A. (Oxon) . . . Net 2/6 

Partnership Law and Accounts. 

Tiy H. W. Jloj.T.ANi), O.JCB.. .\BA., ABSo., BB.l). Net 8/- 

Principles of Maixne Law. 

Bv BAWHENri% ( >i'CK\\ oiri’ii . . N(>1 7/6 

Questions and Answers in Commercial Law. 

By K. W. IIOLLANI) . . .Net 5/- 

Railway (Rebates) Case Law. 

By (lEO. B. i-TssENDEN ..... Net' 10/6 

Solicitor’s Clerk’s Guide. 

Jiy K A. Cope ... . . Net 4/- 

Wills, Executors and Trustees. * 

Jiy J. A. SrATEii, B.A., r>l;.B. (Bond.) . . Net 2/6 

TRANSPORT 

Industrial Traffic Management. 

By (d B. ]assENi)EN ..... Net 21/- 

History and Economics of Transport, The. » 

By A. W. Kikkaloy, ABA., B.Bitt., Al.Coin., and 
a" D. lOvANs ...... Net 15/- 

How to Send Goods by IMaft, Rail, and Sea. 

Jfy G. B. Bissenden . ' . . . , . Net 2/- 

Motor' Road Transport for Commercial 
Purpovses. 

By J. BiiiLLEMuRE Net 12//6 
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PITMAN |S 

' COMMON COMMOIVTIES Ai^D INDtJ STRIHS 


In each jj^^olume ol jaiis bcric'^^a particular product or :ndubli\ i 
treated by an expert writer a’nd practicaUnan of luisniess m^.ii 
intcrestiiu.!: non-technicar style. 

In crown 8vo. about 150 pp., including many illu.'^raVens, ami 
' • * where necessary, a map and diaTirams.jv 3s. net. 


Acids, Alkalis, and Salts. 

By G, H J. Aiyr^M, M.A., B Sc 
Alcohol* 

•By C. SiMMONDS. 

Aluminium. 

By (] Mortimeu, jVI.lnst.Mot. 
Ant^acite. 

By A L Summers. 

Asbestos. 

By A b S; mmI'.us 

Boot and Shoe Industry, The. 

By J. S. Harding. 

Bread and Bread Baking. 

By J. Si’i.wAR'i'. 

Brushmaker, The. 

By Wm. Kiddier# 

Butter and Cheese. 

By C W Wai ki:r Tisdale 
and Jew Joni'.s 

BuUaa^ndustry, The. 

. By \\ . U Jones, 

Carpets. 

Bv K S llaiMON 

Clays and Clay Pro4uct3. 

By Alfriu) B Se\ruk 
Clocks and Watches. 

By (i. b. U'.ERTOS 

Clothing Industry, The. 

By B W. PooEE, M V K \ 

Coal. 

By FRVN(’]b H. Wilson, 
M'lnst M.E. 

Coal lar. 

By A Pv. W ARNES, F C.S. 

Cocoa and Chocolate. 

By A. W. Knapp 
Coffee. 

By B. B. Kf 4 »\ble. 

Cold Storage ^nd Ice Making. 

• By B. H. SpRiNOE'rr. 

Concrete. 

Sy W. Noble Twelvetrei- s. 


Copper. 

i B;, 11 K. I’u'VRi) 

Cordage and Cordage Hemp. 

J^y T VVoouHOiisi^ Hiul 1 
Kiegour 

Corn Trade, The British. 

B\ A Barker 
Cotton. 

By U J Pe\]ce. 

Cotton Spinning. 

By A iS Wade 
lycle Industry, The. 

By W F (.1 hi:w 
) rugs la Commerce. 

By J Humph i:e\, Ph.C. 
Dyes. 

Bv A. J. Hall. 

Electric Lamp Industry, The. 

By G Aknci.iI' I'E Pek( i\ \i 
Electricity. 

By U F Nealee B He (Hons 

’ Engraving. 

B> 'r. W. bxscEII.ES 

Explosives, Modern. 

Itv H. 1. bEVV, B A , B Sr 
Film Industry, The. 

J W I ) \ vn>s< /N Boiujii I ^ 
Fishing Industry, The. 

JK l>l< W t; (llBRS 

Furniture. 

By H F Binsi'kad 
F urs and the Fur Trade. 

By J G S\(iis 
Gas and Gas Making. 

By W H y WruBKR, C F 
Glass and Glass Making. 

•By P M ARSON 
Gloves and the Glove Trade, 
liy B F. I'Ili.is 

Gold. 

By B White 



Common ^Comipodities Series— con td. 

Gums and Resins. • R/ober. ^ 


14y Ernkst ,1 ParrV, B.Sc , 
F.C.S 

Incandescent Lighting. 

By S. 1. Levy,' B.A'., V-Sc * 

Ink. 

By (’ A I N’svvoii'j'M Aj^iTcirEu:., 
Internal Combustioh Engines. 

By J O^iiT., M J.A.E. 

Iron and Steel. 

Jiy C Hoot) *■' 

Ironlounding. 

By WlIITEEEY. » ' 

Jute Industry, The. 

By J’ WooDHOUSE and I’ 
Kie(io( r 
Knitted Fabrics. 

By JofiN CiivMRERLAm and 
J\MEa B Quieter. 

Lead. 

JW .V A Smythe, Fh I), D.Sc 
Leather. 

liy K J Aduock. 

Linen. 

By Alt RED S. Mooeb) 

Meat Industry, The. 

By VV. Wood. 

Motor Boats. 

By F. Strtck-i.and. 

Motor Industry, The. 

l\y TIorace WYvrr, B.A. 
Nickel. 

By B. K. White. 

Oil Power. 

l>y Sidney IT. North. 

Oils. 

By C. AiN.swoRTii Mitchell 
Taints and Varnishes. 

Ity A S. Jennings, F.l.B.D. 
Paper. 

ITy K\hry a. M midox. 

Patent Fuels. 

l^V J A Green j: and Du. 
Moeiavo Perkin. 

Perfumery, The Raw Materials of. 

ITy TjRNest j. 1’arry% B.Sc. 
Petroleum. 

By A. Ltdgett. • 

Photography. 

By W Gamble, F ll.P.S, 
Player Piano, The. 

By D. JM. ^VILsoN. 


/By C Beadle rik,! H P. 
Stevens, M A , Ph D , F.I C. 

Mi. 

*'By A rF C.ALVERT, F.OS. 

Silk. 

‘ By Luther lIooPEif. 

Silver.' 

By B White 

Soap. ' • ■ 

By William H. Simmons, B.Sc. 
Sponges. , (Lorid.), F.C.S. 

By Fj j. J' Cressw EEL. 

Starch and ^Starch Products. « 
By H. A. Auden, B.Sc , F.C.S. 
Stones and Quarries. 

Jiy J ALlen Howe, B.Sc, 
Straw Hats. 

I>\ H Inwards 
Sugar. 

By Geo Martineau, C.B. 
I^lphur. 

By H A Auden, D.Sc. 
Talking Machines. 

By OoiLviE .Mitchell, 

Tea. 

By A. JrVjetson. 

Telegraphy, Telephony, and 
Wireless. 

By Joseph Boole, A.^LI.E.E. 
Textile Bleaching. ^ 
liy Ali'R’ JL Steven. 

Timber. 

W. Bui/ock. 

Tobacco. 

By A. K. Tanne:h. 

Velvet and Corduroy. 

_By J. H. C’ooKi:, 

Wall Paper. 

By G. White L i'A’ Ward. 
Weaving. 

13y VV P. Crankhhaw. 

Wheat aifl Its Products. ^ 

By Andrew Miller. 

Wine and the Wme Trade. 

By An DR Tv L. Simon. , 

f'Wljol. 

By J. A Hunter. 

Worsted. ' ♦ 

, By .L Dumville & S T^ershaw,# 
Zinc and Its Alloys. 

ITy T. E. Lones, M.A., LL.D. 



FOREIGN LA'NGUAGES 


f\j;ench 

Pro^essive Frcn,ch Gilamnfar. • • 

By Dll. F. A. ilEDGCOCK, M.A., Part I.* 

3/8 Net. Part ll, 3/- Net * * . ^(Viinplete 


piijn 

Net 

5 G 

Commercial French Grammar.* 



liy F. W. M. DriAPEit, M.A., B.es.f.. . « 

Net 

2 G 

French-English and English-French Com- 


mercial Dictionary. ^ ^ 

^ By F. W. Smith % . * . 

Net 

lD/6 

Commercial Correspondence in French. 

Net 

3/6 

• GERMAN 

A New German Grammar. 

By .r. Keegan, M.A. 

Net* 

6/6 

Commercial German-Grammar. 

By J. Bithell. M.A. 

Net 

3/6 


German-English and English-Oferman Com- 
mercial Di#tionary. 

By J. Bitiiell, M.A Net 10/8 

Commercial Correspondence in German. Net 3 8 

SPANISH 

Spanish Comjnerciaj Grammar. 

By C. A. Toledano Net 4/8 

Spanish-English and English-Spanish Com- 
mercial Dictionary. 

By G, U. Macdonald N<‘t 15, 

Manual of Spanish Commercial Correspon- 
dence. 

By^. R. Macdonald Net 4/6 

ITALIAN 

Italian Commercial Gta^mar. 

By LuioiJ,l 'cri Net 4/- 

•Mercantile Correspondence^ English-Italian.* 

Net oh 
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PORTUGUESE 

' “ PRICE 

Practical Portuguese Gratr^mar. Net 7/^* 

Mercantile Correspondence, English -Portu- 
guese.' ' 0 Ne^ 3/6 

PITMAN SHORTHAND 
Pitman’s Shortiiand holds the world’s record 


for speed and accuracy 

Kor Oornplete List of 'rext-book.s, Phrase Books, 

^ Dictation Books, Books, etc., seo Pitman’s 

“ Shorthand and Typewriting Qi^talogue.” 

Pitman’s Shorthand Instructor. 4/6 

Pitman’s Shorthand Commercial Course. 4/6 

Pitman’s Shorthand Rapid Course. 4/6 

English and Shorthand Dictionary. 10/- 

Shorthand Dictionary. 7/6 

Shorthand Clerk’s Guide. 

By V. K. {’oixiNGE, A.C.M.S Net 2/6 

Progressive Dictator. 2 6 

Phonographic Phrase Book. Paper 1/6, cioth 2/- 
TYPEWRITING 

Pitman’s Commercial Typewriting. 

By W. and E. Walmsley . . . ■ . 5/- 

Pitman’s Typewriter Manual. 5/- 

A New Course in Typewriting. 

By Mrs. Smith Clough, F.lnc.S.T. . . N('t 2/- 

Practical Course in Touch Typewriting. 

Jiy C . E. Smith 2/- 

Dictionary of Typewriting. 

By H. Etheridge . . . .... . Net 7/6 

Mechanical Devices of the Typewriter. 

By B. T. Nicholson, M.A. .... Net 6/- 

Work and Management cf* a Copying Ofhce, 

The. • ^et 10/6 

CompJele List post free on application^ 


Sir Isaac Pitman & Sons, Ltd., Parker St., Kingsway, London.W.C.2 

PKI\ I II IN <.Kr\r BRITAIN AT THE PITMAN PRESS, UATH 

(461I7W) 





AKD‘ 

CHOCOLATE 

, MACHINERy 

i itii nil nil niniiiniiii iiiiii iiiiiin iiii iiiiii 

' < 

We can equip your factory 
completely, no matter how 
large or small. 

Write us, stating particulars, and we 
shall he pleased to submit estimates, 
plans, etc., free of cost. 

ninnninnnininnninnnininnniinnnniinnnniinniniiiiii'iiii iiiiniiiiiii nii iiiiiiitni nil nii iiiiiiii mm inn 

JOSEPH BAKER SONS iPERKWSbil. 

KINGSWAY HOUSp, KiNGSWAY, ** 
London, W.C.2 

Telegrams — ^ Tskhont — 

Bakers, London. Regent 4dQl 



’ 

‘Jhe Ap]pi^oyat of 
Generations/ 

prOUf^ ^nerations ago, in 1828, C. J. * 
Van Houten discovered and introduced 
Cocoa Powder as we now know* it ; a 
discovery which has largely been responsible 
for the present enorrnous consumption of 
Cacao . 

Since then VAN HOUTEN’S COCOA*’ - 

has met with the continuous and unqualified 
approval of Medical 8c vScientihc authorities. 

It has always been recognised as the most 
perfect of all cocoas. 

Prepared from the world’s choicest Cocoa 
^ Beans by a House of great experience and 
with traditional care, Vy\N HOUIEN’S 
COC^A remains a distinctive beverage of 
unexampled punty and high quality. 

VAN HoilTEN'S COCOA 


^is a light, easily digested and most nutritious 
food-beverage. It is unquestionably the most 
reliable of all Cocoas Doctors recommend 
^ it because c^its uniform superiority. 


Prepared by 

G J. van Houten Zoom • 
Royal Cocoa Fuctones. 
p. Holland 


l.ondon Office 
Van Houten Ltd , 

Cocoa House 
15 17 City Road, London. 
1 (' 1 
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